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PREFACE. 


In  the  earlier  works  of  the  author  promise  lias  been  made  that  as  time  went 
on  the  interesting  and  valuable  facts  and  formulae  available  in  the  practice  of 
photography  should  be  collated,  .composed,  and  carefully  edited,  until  a  want 
arose  for  a  book  for  all  time — namely,  a  dictionary  or  an  encyclopaedia,  or 
whatever  one  may  wish  to  call  it. 

Surely  the  day  has  arrived  when  the  photographer  needs  whatever  may  save 
his  time  and  assist  his  revenue,  for  he  must  do  much  more  to  please  his  patrons 
and  add  to  his  purse  than  was  required  of  him  a  few  years  ago.  He  has  not  the 
time  nor  the  inclination  to  search  the  many  valuable  treatises  upon  our  art. 
Illustration  and  definition  must  come  to  his  aid. 

Consequently,  the  present  volume  is  offered  with  the  belief  and  hope  that  the 
facts  contained  therein  will  serve  a  useful  purpose  to  the  earnest  worker  and  the 
interested  student  in  photography.     It  is  for  these  only  that  I  labor. 

Brevity  and  simplicity  have  been  followed  in  the  preparation  of  this  work, 
except  in  cases  where  history  needed  to  be  preserved  and  when  details  only 
would  serve. 

I  have  drawn  from  a  thousand  authors.  I  have  filtered  and  reduced  as 
carefully  as  my  judgment  would  allow,  and  I  have  no  doubt  I  could  do  better 
should  I  begin  at  once  and  do  it  all  over  again.  I  commend  it  to  the  craft  as 
it  is,  however,  with  the  full  knowledge  of  the  fact  that  in  a  work  like  this, 
including  such  a  multiplicity  of  subjects,  kind  indulgence  must  be  asked  for 
the  numerous  errors  that  even  the  most  painstaking  care  must  have  overlooked. 

Edward  L.  Wilson. 

New  York,  July  1,  18W. 
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ABAT 

Abate.    To  steep  in  an  alkaline  solution. 
Abat-jour.     Any  contrivance  or  apparatus 
to  admit  light,  or  to  throw  it  in  a  desired 
direction,  as  a 
Fig.  1.  lamp-shade.     1.  A 

skylight,  or  any 
bevelled  aperture 
made  in  the  wall 
of  an  apartment  or 
in  a  roof  for  the 
better  admission  of 
light  from  above. 
2.  A  sloping,  box- 
like structure,  flar- 
ing upward  and 
opening  at  the  top, 
attached  to  a  window  on  the  outside  for  the 
purpose  of  directing  light  downward  into  the 
window.  The  abat-jour  form  of  skylight  is 
used  by  many  photographers. 

Aberration.  Many  people  suppose  that 
with  lenses  small  in  relation  to  their  focal 
length,  all  rays  coming  from  one  point  are 
refracted  by  the  lens  into  one  point  again. 
Such  is  not  the  case  in  practical  optics,  as 
rays  coming  from  one  point,  in  some  cases 
are  no  longer  collectible  in  one  point.  This 
optical  defect  gives  the  different  aberrations 
known  as  spherical  and  chromatic  aberra- 
tion, curvature  of  field,  distortion  and  astig- 
mation. 

The  marginal  parallel  rays  R  R,  passing 
through  a  convex  lens  L,  cross  the  axis  at 
f^  nearer  to  the  lens  than  the  more  central 
ones  R^  R\  which  cross  at/.  This  is  a  re- 
sult of  the  spherical  surface  of  the  lens,  and 
is  called  spherical  aberration. 

If  we  present  a  convex,  short- focus  lens  to 
solar  rays,  and  produce  a  sharp  image  of  the 
sun  on  a  piece  of  white  paper,  we  will  find 
that  the  image  at  /,  which  is  the  one  made 
by  the  central  rays  (and  therefore  is  the 
sharpest),  is  surrounded  by  a  halo,  a  b,  which 
is  what  we  call  the  lateral  spherical  aberra- 
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ABER 

tion.  This  halo  is  produced  by  the  shorter 
marginal  rays  R  R,  after  crossing  the  axis, 
diverging,  and  it  is  also  called  the  circle  of 
aberration.  /^/,  the  distance  of  the  differ- 
ence of  the  central  and  marginal  rays,  con- 
stitutes the  longitudinal  aberration.     The 


Fig.  2. 
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least  spherical  aberration  is  where  the  two 
cones  intersect  each  other  between/'  and/. 
This  aberration  is  called  positive. 

If  converging  rays  R  R  and  R^  R^  (Fig. 
3)  which  we  suppose  would  be  collected  in 
the  point  o,  fall  on  a  concave  lens,  the  mar- 
ginal rays  R  R  are  refracted  more  strongly 

Fig.  3. 
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than  the  more  central  ones  R^  R\  and  thus 
R  R  will  cross  the  axis  farther  from  the  lens, 
at  /^,  than  the  more  central  ones,  R^  R\ 
which  cross  the  axis  at/.  In  this  case  the 
spherical  aberration  is  of  the  opposite  char- 
acter, and  is  called  negative  aberration.  It 
is  evident,  from  the  foregoing,  that  spherical 
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aberration  varies  with  the  aperture  of  the 
lens  and  the  material  of  which  the  lens  is 
made.  Therefore,  the  larger  a  lens  is  in 
proportion  to  its  focal  length,  the  greater  its 
spherical  aberration.  A  lens  of  an  aperture, 
say,  of  one-fiftieth  of  its  full  length,  has  no 
perceptible  spherical  aberration.  The  lon- 
gitudinal spherical  aberration  increases  as 
the  square  of  the  diameter  of  its  aperture, 
and  inversely  as  the  square  of  its  focal 
length.  Thus,  if  we  have  two  lenses  of  the 
same  curvature,  made  of  the  same  material, 
but  the  one  of  twice  the  aperture  of  the 
other,  the  longitudinal  aberration  of  the 
larger  one  is  four  times  as  great,  and  the 
lateral,  or  circle  of  aberration  is  eight  times 
as  great  as  that  of  the  smaller  one. 

Absorption  of  Light  is  the  process  which 
takes  place  when  light  enters  an  imperfectly 
transparent  medium,  a  portion  of  the  light 
being  diffused  through  the  medium,  or  ab- 
sorbed, while  the  remainder  is  transmitted 
after  one  or  more  internal  reflections.  The 
study  of  the  laws  of  light-absorption  forms 
the  basis  of  photo-spectroscopy.  To  the 
photographer  the  subject  is  chiefly  interest- 
ing in  its  bearing  upon  the  rapidity  of  the 
photographic  objective.  The  degree  of  light- 
absorptive  power  of  an  objective  depends 
upon  the  transparency  of  the  kinds  of  glass 
used  in  its  construction,  the  perfection  of 
the  surface  polish,  the  thickness  and  tint  of 
the  glass.  The  lighter  kinds  of  flint  glass 
allow  two  or  three  times  as  much  chemical 
light  to  pass  as  the  heavy  kinds  which  have 
a  yellowish  tint,  and  one  and  a  quarter  times 
as  much  as  the  crown  glass  which  has  a 
greenish  tint.  The  new  Jena  glass,  now  so 
largely  used  for  lens-making,  absorbs  only 
a  minimum  amount  of  light,  being  almost 
colorless,  hence  the  rapidity  of  lenses  made 
of  this  glass. 

Accelerating.  In  photography,  the  means 
of  quickening  the  operations  of  light  upon  the 
daguerrotype  or  glass  plate  or  upon  photo- 
graphic paper. 

Accelerator.  Any  substance  employed  to 
quicken  the  action  of  the  developer ;  gener- 
ally used  in  reference  to  gelatine  dry  plates. 
In  alkaline  development  the  alkali  is  the 
accelerator ;  with  hydroquinone  a  few  drops 
of  oil  of  turpentine  are  suggested ;  with  fer- 
rous oxalate,  hypo-soda  is  advised.  For  use 
either  with  pyro  or  ferrous  oxalate  Himly 
recommends  a  new  accelerator  compounded 
as  follows : 


A.  Water 500  parts. 

Zinc  filings 100      " 

Sulphuric  Acid     ....      50  drops. 

This  solution  is  well  shaken  and  kept  for 
some  days  in  a  stoppered  bottle,  then  are 
added  250  parts  of  sodium  sulphite ;  when 
this  is  well  dissolved  it  is  allowed  to  stand  a 
few  days. 

B,  Water 500  parts. 

Sulphite  or  Sulphate  of  Ammonia  250     " 

The  solution  is  filtered  and  solution  A  mixed 
in  equal  parts  with  B.  This  forms  the  stock 
solution.  When  used  with  pyro  add  1 
part  sulphocyanide  of  ammonium  to  each  50 
parts  accelerator.  With  ferrous  oxalate  4 
parts  of  citrate  of  iron  and  ammonia  should 
be  added  to  each  50  parts  of  the  accelerator 
used.  Filtered  from  time  to  time  and  kept 
in  stoppered  bottles,  this  preparation  lasts 
for  many  years. 

In  the  development  of  bromide  and  chlor- 
ide papers  a  very  weak  solution  of  hypo-soda 
is  recommended,  except  when  hydroquinone 
is  used,  when  an  increased  amount  of  alkali 
secures  the  desired  rapidity.  The  use  of 
common  salt  is  also  said  to  be  beneficial 
in  the  development  of  positive  bromide 
papers. 

Accidental  Points.  Lines  vary  according 
as  they  are  situated  above  or  below  the  eye 

Fig.  4. 


of  the  observer.  To  prove  this,  hold  up  a 
piece  of  glass  on  which  a  series  of  lines  have 
been  drawn  reaching  from  the  centre,  and 
look  through  it  up  a  street  or  along  an  in- 
closure.  It  will  be  seen  that  those  linea 
which  are  at  right  angles  with  the  base  line, 
fall  in  with  and  cover  many  of  the  lines  so 
drawn  upon  the  glass ;  for  as  they  run  to  a 
point  of  sight  they  will  of  necessity  converge, 
since  the  space  between  will  diminish  tis  they 
recede  from  a  spectator.    Let  the  figure  rep- 
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resent  a  case  with  folding  doors,  placed  im- 
mediately before  the  eye.  The  sides  appear 
to  rise  and  descend  to  the  point  of  sight, 
A,  also  the  door  B,  from  its  being  open  at 
right  angles  with  the  base  line,  while  the 
lines  of  the  door  c  appear  to  run  to  the  acci- 
dental point  D.  This  point  will  vary  in  its 
situation  according  as  the  door  is  more  or 
less  open,  which  explains  what  are  termed 
"acciflental  points." 

Acetate.  A  salt  formed  by  the  union  of 
acetic  acid  with  an  alkali,  earth,  or  metallic 
oxide.  The  majority  of  acetates  are  very 
soluble  in  water,  and  by  destructive  distilla- 
tion yield  either  acetate  and  water  or  acetone 
acetic  acid.  The  aqueous  solutions  of  the 
alkaline  acetates  turn  mouldy,  and  are  de- 
composed by  keeping.  Care  should  there- 
fore be  taken  to  dissolve  no  more  at  once 
than  is  wanted  for  immediate  use.  Nearly 
all  the  acetates  are  formed  by  direct  solution 
of  the  hydrate  or  oxide  of  the  base  in  the 
diluted  acid;  or  by  double  decomposition. 
They  are  characterized  by  the  following  pro- 
perties: By  emitting  fumes  of  acetic  acid 
when  sulphuric  acid  is  added ;  by  changing 
to  a  deep  red  when  in  contact  with  sesqui- 
salts  of  iron;  by  the  white  lamella  and 
pearly  precipitate  they  produce  with  the 
nitrates  of  mercury  and  silver,  and  by  the 
production  of  acetone  by  exposure  to  a  dull- 
red  heat  in  a  close  vessel.* 

Acetate  Bath.  A  favorite  toning  bath, 
consisting  of  acetate  of  soda,  gold,  and  water, 
for  use  with  albumen  paper.  It  is  said  to 
be  preferable  to  all  others  for  steadiness  in 
manipulation,  fineness  of  grain  in  the  print, 
and  economy  of  gold.  The  usual  formula 
gives  1  grain  of  gold  to  8  ounces  of  water,  to 
which  J  drachm  of  acetate  of  soda  is  added. 
The  use  of  acetate  of  soda  in  this  connection 
was  first  suggested  in  1859. 

Acetate  of  Ammonia.  This  salt  consists 
of  1  part  of  ammonia,  1  of  acetic  acid,  and  7 
of  water.  It  is  generally  prepared  by  satur- 
ating acid  with  carbonate  of  ammonia.  It 
is  used  in  photography  for  the  preparation 
of  sensitive  solutions  for  glass  and  for  paper 
proofs.  M.  Molard  applied  this  substance 
as  an  accelerator  for  negative  proofs  treated 
with  gallic  acid.  Its  action  is  to  continue 
the  reduction  commenced  by  light,  but,  as  it 
often  goes  too  far  and  darkens  and  spots  the 
proofs,  caution  is  necessary,  and  the  greatest 
nicety  required  to  produce  good  results. 

Acetate  of  Iron.    There  are  two  acetates 


of  iron,  both  soluble  in  water — a  proto- 
acetate,  the  solution  of  which  is  colorless,  or 
nearly  so,  and  a  red  peracetate.  The  former, 
which  corresponds  in  composition  and  prop- 
erties to  the  proto-sulphate  and  proto-nitrate 
of  iron,  may  be  obtained  by  mixing  acetate 
of  lead  and  sulphate  of  iron  in  atomic  pro- 
portions. For  a  solution  to  contain  10  grains 
to  the  ounce,  16  grains  of  sulphate  of  iron 
and  21  grains  of  acetate  of  lead,  each  dis- 
solved in  4  drachms  of  cold  water,  will  be 
required. 

Acetate  of  Lead.  This  salt  is  composed 
of  1  part  of  oxide  of  lead,  1  of  acetic  acia,  and 
3  of  water,  and  is  generally  known  in  com- 
merce by  the  name  of  sugar  of  lead,  owing 
to  its  sweet  taste.  It  is  soluble  in  4  parts  of 
water,  and  may  be  prepared  by  boiling  car- 
bonate of  lead  with  acetic  acid  until  the  acid 
is  saturated,  filtering  the  solution  and  evap- 
orating until  a  pellicle  forms  on  the  surface. 
Upon  cooling,  crystals  of  acetate  of  lead  are 
deposited.  These  are  deadly  poison.  Rec- 
ommended for  the  reduction  of  silver  in 
wash  waters,  and  of  nitrate  of  lead  in  the 
combined  toning  and  fixing  baths. 

Acetate  of  Lime  is  composed  of  1  part 
of  lime,  1  of  acetic  acid,  and  6  of  water.  It 
crystallizes  in  silky-looking,  slender,  acicular 
crystals.  It  is  employed  in  union  with  gallic 
acid  to  develop  the  image  very  rapidly.  It 
seizes  upon  a  part  of  the  oxygen  of  the  pro- 
toxide of  silver  and  decomposes  the  iodide  of 
silver,  forming  acetate  of  silver  and  iodide 
of  lime ;  one  part  of  acetic  acid  is  destroyed, 
which  quits  the  oxide  of  silver  to  unite  with 
the  water  and  carbonic  acid,  which  com- 
bines with  the  lime,  and  the  reduced  silver 
is  precipitated  of  a  black  color  by  gallic 
acid.  This  action  takes  place  particularly 
in  parts  impressed  by  light,  therefore  this 
salt  facilitates  the  development  of  the  image. 
Too  large  a  quantity  of  the  salt  would  de- 
velop too  energetically  and  the  whole  proof 
be  ruined  by  the  action  of  the  gallic  acid. 

Acetate  of  Potash,  KC2H3O2,  a  very  deli- 
quescent salt,  very  soluble  in  water  and 
alcohol.  Reagent  on  tartaric  acid,  which, 
with  it,  forms  a  precipitate  of  crystalline 
bitartrate  of  potash,  very  difficult  of  solu- 
tion, in  which  it  differs  from  citric  acid. 

Acetate  of  Silver.  A  compound  obtained 
by  adding  acetic  acid  to  a  solution  of  silver. 
It  is  composed  of  one  part  of  silver  to  one  of 
acid.  From  long  use  the  nitrate  bath  be- 
comes impregnated  with  this   salt,  which 
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interferes  with  its  sensitiveness,  and  must  be 
removed  by  the  addition  of  more  silver  solu- 
tion, or  by  aqua  ammonise. 

Acetate  of  Soda,  NaC^HgOj,  colorless 
crystals,  losing  the  water  at  100°,  melting 
at  210°,  forming  a  white  fibrous  mass.  Used 
in  toning-baths  as  a  neutralizer.  The  crys- 
tals serve  as  a  retarder  in  the  hydroquinone 
developer,  and  as  an  accelerator  in  the  collo- 
dion negative  developer. 

Acetic  Acid.  Composed  of  4  parts  car- 
bon, 3  parts  oxygen,  and  2  parts  hydrogen. 
It  is  found  naturally  prepared  in  the  sap  of 
many  plants,  but  for  general  use  it  is  pre- 
pared by  fermentation.  That  of  commerce 
IS  obtained  from  vinegar,  of  which  there 
exist  four  varieties,  known  as  malt  vinegar, 
wine  vinegar,  sugar  vinegar,  and  wood  vinegar. 
The  first  three  are  made  by  the  acetous  fer- 
mentation which  converts  the  alcohol  of 
these  solutions  into  acetic  acid  by  the  ab- 
sorption of  oxygen ;  the  last  by  the  destruc- 
tive distillation  of  wood  in  iron  retorts. 
"  There  are  three  distinct  processes  employed 
for  the  manufacture  of  acetic  acid,  viz :  I. 
The  decomposition  of  dry  acetate  by  oil  of 
vitriol ;  II.  The  decomposition  of  the  acetate 
of  copper  or  lead  by  distillation  ;  and  III.  The 
decomposition  of  the  acetate  of  lead  by  sulphate 
of  iron  or  soda  in  the  dry  way.  It  possesses  a 
powerful  odor  and  acid  taste,  dissolves  cam- 
phor and  resins,  and  mixes  with  alcohol, 
ether,  essential  oils,  and  water.  In  its  pure 
state  it  is  a  corrosive  and  an  acid  poison.  It 
unites  with  the  bases,  forming  salts  called 
acetates.  It  should  be  kept  in  stoppered 
glass  bottles.  Acetic  acid  is  used  in  pho- 
tography as  an  ingredient  for  sensitive  com- 
pounds for  paper  processes,  for  acidifying 
the  nitrate  bath  for  development,  and  for 
changing  the  color  of  paper  photographs  to 
black ;  a  few  drops  added  to  the  hyposulphite 
solution  being  all  that  is  necessary.  It  is 
mixed  with  the  nitrate  solutions,  in  various 
proportions,  and  combining  with  the  silver 
forms  the  aceto-nitrate  of  silver.  (See  Glacial 
Acetic  Acid.) 

Aceto-Nitrate.  This  compound  is  formed 
by  the  combination  of  acetic  and  nitric  acids 
with  a  base.  In  photography  it  is  used  as 
an  accelerator,  and  in  connection  with  silver, 
forms  the  aceto-nitrate  of  silver,  which  is  more 
readily  darkened  by  the  light  than  the  nitrate 
of  silver  alone. 

Achromatic.     Free  from  color. 

Achromatic  Mirror  Stereoscope.    An  in- 


strument invented  by  the  Messrs.  Beck,  of 
London.  The  principal  feature  of  this 
stereoscope  is  in  the  application  of  a  mirror 
in  such  a  position  that  when  the  instrument 
is  held  facing  the  light  the  picture  receives 
reflected  rays  in  addition  to  the  direct  ones, 
and  in  different  directions.  This  double 
illumination  imparts  a  proportionate  bril- 
liancy to  the  photographs,  and  adds  greatly 
to  the  perfection  of  the  resulting  stereoscopic 
slide. 

Achromatism.  Freedom  from  chromatic 
aberration. 

Acid.  In  common  language,  any  sub- 
stance possessing  sourness  or  acidity;  in 
chemistry,  any  electro-negative  compound 
capable  of  combining  with  bases  to  form 
salts.  Most  of  the  liquid  acids  have  a  sour 
taste  and  redden  litmus  paper.  Acids  are 
variously  classed  by  different  writers,  into 
organic,  inorganic,  metallic  and  non-metallic/ 
oxygen  acids  and  hydrogen  acids,  and  acids 
destitute  of  either  of  these  elements  ;  the  names 
being  applied  according  to  the  kingdom  or 
nature  or  class  of  bodies  from  which  they 
are  derived,  or  after  the  element  which  is 
supposed  to  be  the  acidifying  principle.  The 
names  of  acids  end  either  in  ic  or  ous ;  the 
first  being  given  to  those  containing  the 
larger  portion  of  the  electro-negative  element, 
and  the  last  to  those  containing  the  smaller 
quantity.  For  instance,  sulphuric  acid  con- 
tains 1  equivalent  of  sulphur  and  3  equiv- 
alents of  oxygen,  the  acidifying  principle; 
sulphurot<^  acid  containing  1  equivalent  of 
sulphur  and  only  2  equivalents  of  oxygen. 
When  a  base  forms  more  than  two  acid  com- 
pounds with  oxygen,  the  Greek  preposition 
hypo  is  prefixed  to  that  containing  the 
smaller  portion,  as  Ayjoosulphuric  acid,  hypo- 
sulphurous  acid.  The  prepositions  per,  hyper ^ 
and  the  syllable  oxy  are  also  prefixed  to  the 
names  of  acids  when  it  is  intended  to  denote 
an  increase  of  oxygen,  as  Ayjoernitrous  acid, 
joerchloric  acid,  02-ymuriatic  acid.  Hydro  is 
another  prefix  employed  to  designate  the 
compounds  of  hydrogen;  as  hydro-ohloric 
acid,  hydro-^MOviQ,  acid,  etc.  All  acids  should 
be  kept  in  glass  bottles,  having  ground  glass 
stoppers,  except  hydro-fluoric  acid,  which  is 
destructive  to  gU^ss  and  should  be  kept  in 
lead  or  platina  bottles. 

Acid  Fixing-Bath.  In  1889  Lainer  pro- 
posed the  addition  of  acid  sodium  sulpnite 
to  the  ordinary  fixing-bath  used  for  gelatine 
negatives;  the  advantages  claimed  for  this 
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innovation  are  that  the  plates  are  both  fixed 
and  cleared,  and  that  the  fixing-batli  remains 
clear  and  effective  for  a  longer  period.  These 
advantages,  however,  have  been  seriously 
questioned  by  many  workers,  and  i)hotog- 
raphers  are  aivided  on  the  matter  in  prac- 
tice, some  asserting  that  sulphuration  occurs 
to  the  deterioration  of  the  negative.  Lainer's 
formula  for  acid  fixing  is  as  follows : 

(1)  Make  up  thirty-lour  ounces  of  ordinary 
hypo-soda  solution,  one  ounce  of  hypo  to 
four  ounces  of  water. 

(2)  Make  solutions  of  tartaric  acid  and  of 
sulphite  of  soda,  each  of  the  same  strength  (1 
to  4  parts). 

Mix  one  ounce  of  the  tartaric-acid  solu-^ 
tion  with  two  and  a  half  ounces  of  th^ 
sulphite  solution,  and  then  add  the  mixture 
to  the  thirty-four  ounces  of  hypo  solution. 
(See  Fixing.) 

Acidify.     To  make  a  solution  or  bath  acid. 

Acidity.  Partaking  of  an  acid  nature. 
Impregnated  with  an  acid. 

Acidity  of  CoUodion.  Photographic  col- 
lodion frequently  becomes  acid  from  various 
causes,  and  then  does  not  give  the  required 
results.  To  correct  this  acidity,  dissolve 
caustic  potassa  in  alcohol,  and  add  a  drop  or 
two  to  the  collodion ;  it  will  remove  all  the 
redness  by  causing  the  free  iodine  to  combine 
with  the  potassium.  Calomel  also  serves.  But 
if  the  pyroxylin  should  be  decomposed  or  rot- 
ten, these  will  not  restore  the  collodion  to  good 
working  order,  and  it  should  be  set  aside. 

Acidity  of  the  Coloring  and  Fixing-Bath. 
Hypo  coloring  baths,  or,  as  they  are  gen- 
erally termed,  toning-baths,  which  are  in 
active  working  order,  will  usually  be  found 
to  redden  blue  litmus  paper  slowly.  The 
acid  bath  colors  quickly  and  produces  dark 
tones,  but  it  is  apt  to  turn  the  white  portions 
of  the  j)rint  yellow,  and  it  always  dissolves 
away  the  lighter  shades  more  or  less,  so  as  to 
render  over-printing  necessary. 

An  alteration  in  photographic  action  takes 
place  by  neutralizing. 

A  neutral  bath  dissolves  the  lighter  shades 
to  a  considerably  less  extent,  and  it  does  not 
interfere  with  the  pureness  of  the  whites, 
but' if  the  coloring  principle  is  not  present 
in  considerable  quantity  the  action  is  slower. 
Careful  manipulation  with  the  acid  bath  will 
produce  excellent  results  and  permanent 
prints,  but  if  the  operator  prefers  the 
neutral,  he  can  best  neutralize  the  first  by 
the  addition  of  carbonate  of  lime. 


Acidity  of  the  Nitrate  Bath.  The  nitrate 
bath  frecjucntly  contiins  free  acid  caused 
either  by  the  impurity  of  the  nitrate  of 
silver,  or  from  its  containing /ree  iodine,  and- 
also  by  working  collodion  containing  free 
iodine.  It  can  be  neutralized  by  carbonate 
of  soda ;  by  the  addition  of  oxide  of  silver; 
or  by  hanging  a  bit  of  marble  in  the  solu- 
tion. When  the  carbonate  of  soda  is  used, 
it  is  necessary  to  test  for  alkalinity,  and  if 
discovered,  correct  by  adding  one  or  two 
drops  of  glacial  acetic  acid,  or  until  com- 
pletely neutralized. 

Actinic.  So  to  speak,  photo-chemically 
active.  Actinic  light  acts  on  a  light-sensitive 
body,  when  this  is  exposed  to  it.  On  the 
common  bromide  of  silver  gelatine-emul- 
sion films,  ultra-violet,  violet,  indigo,  blue 
and  green  light  acts  actinically,  while  the 
yellow  and  red  light  in  this  case  is  desig- 
nated as  non-actinic. 

Actinism.  The  property  in  the  sun's  rays 
which  produces  chemical  changes.  Of  the 
three  primary  colors  which  compose  a  sun- 
beam each  is  representative  of  one  of  the 
three  distinct  functions  of  light:  to  illumi- 
nate, to  heat,  and  to  produce  chemical 
changes.  The  luminous  power  is  chiefly  in 
the  yellow  rays,  the  heating  power  in  the  red 
rays,  and  the  chemical  power  in  the  blue 
rays.  To  the  chemical  force  of  light,  which 
is  associated  with  and  yet  distinct  from  the 
illuminative  principle,  is  given  the  name  of 
actinism.  Actinic  rays  of  light,  therefore, 
are  those  which  produce  chemical  changes 
or  photographic  action,  varying  according  to 
the  substance  exposed  to  their  action,  chiefly 
the  blue,  indigo,  violet,  ultra-violet,  and  green 
portions  of  the  spectrum. 

Actinolyte.  A  chemical  compound  ana- 
lyzable  into  its  components  by  light.  "I 
propose  its  use  so  as  to  include  chemical 
synthesis  as  well  as  analysis;  and  in  the 
present  state  of  our  knowledge  it  would  be 
convenient  to  extend  the  term  to  all  the 
substances  employed  by  photographers  on 
which  light  exerts  a  marked  sensible  change, 
although  it  may  be  uncertain  how  far  that 
change  is  chemical  or  mechanical." — I^of. 
m,lfton. 

Actinol3rtic.  Pertaining  to  actinism,  as 
actinolytic  eftect,  /.  e.,  photogenic  effect. 
The  property  of  receiving  or  imparting 
actinism. 

Actinometer.  An  instrument  for  measur- 
ing  and   recording  the   actinic    (chemical) 
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force  of  light,  used  in  photography  to  de- 
termine the  proper  exposure  in  various 
negative  and  positive  processes.  Sometimes 
'erroneously  (as  in  Monckhoven's  Carbon 
Process)  called  Photometer  (q.  v.).  Since  the 
earliest  days  of  photography  various  forms 
of  actinometers  have  been  devised,  details  of 
which  cannot  be  given  in  this  brief  notice 
of  the  subject. 

The  actinometers  most  used  at  present  for 
gelatine  dry  plates  are  Hurter  and  Driffield's 
Actinograph,  Ballard's  Actinometer,  and  Wat- 
kin's  Exposure  Meter,  descriptions  of  which 
may  be  seen  in  the  catalogues  of  dealers  in 
supplies. 

As  the  chemical  action  of  light  varies 
according  to  the  sensitive  surfaces  employed 
in  the  various  processes  of  photography  it 
follows  that  no  one  actinometer  can  be 
universally  applicable.  The  use  of  albumen 
paper  has,  however,  become  so  general,  that 
silvered  albumen  paper  forms  the  essential 
feature  of  the  majority  of  actinometers  de- 
signed for  use  in  photographic  printing. 
The  most  common  of  these  is  the  Johnson 
actinometer,  consisting  of  a  small  tin  box 
with  hinged  lid  in  which  a  square  of  glass, 
painted  a  standard  tint,  is  placed,  with  a 
space  of  clear  glass  in  the  centre.  A  roll  of 
sensitive  albumen  paper  is  placed  in  this  box 
and  drawn  as  needed,  under  the  lid,  and 
when  the  piece  of  paper  under  the  clear 
glass  is  colored  as  deeply  as  the  standard 
tint,  one  tint  is  said  to  be  registered.  Having 
ascertained  how  many  tints  of  the  actinom- 
eter any  given  negative  requires  in  print- 
ing, the  correct  time  of  exposure  is  known 
for  all  future  prints  required  from  the  nega- 
tive in  use. 

Actinometry.  The  science  of  measuring 
and  comparing  the  varying  chemical  force 
or  photographic  activity  of  light. 

Actino-Poly chrome.  A  name  given  to 
natural  colored  photographs. 

Adamantean  Process.  A  method  of  se- 
curing hardness  to  the  printing  surface  of 
the  etching  in  half-tone  photo-engraving. 

Adhesive  Substances.  The  mucilages 
and  other  substances  used  in  mounting  pho- 
tographs. Those  generally  employed  are 
starch,  albumen,  isinglass,  and  gum  arabic, 
and  later  dextrin,  which  is  preferable. 

Aerial  Perspective.  That  kind  of  per- 
spective which  teaches  to  reproduce  objects 
in  a  picture  according  to  distance  and  illu- 
mination, so  as  to  make  them  appear  true  to 


nature.  In  photography,  it  usually  means 
the  effect  of  distance  in  a  view. 

Agar- Agar.  East  Indian  alga;  of  a  gelat- 
inous nature,  at  one  time  recommended  as 
a  substitute  for  gelatine  and  albumen  in  the 
preparation  of  emulsions,  etc.  It  is  rarely 
used. 

Agent.  That  which  has  the  power  of 
operating  or  producing  effects.  Light,  heat, 
chloride  of  gold,  and  hyposulphite  of  soda 
are  among  the  agents  actively  employed  in 
photography. 

Aggregation,  State  of.  Manner  in  which 
the  smallest  divisible  particles  of  a  body 
are  arranged  and  combined.  All  bodies  occur 
either  in  a  solid,  liquid,  or  gaseous  state. 

Air-Brush.  An  instrument  operated  by 
air  pressure,  which  projects  or  distributes 
upon  any  desired  surface  liquid  or  powdered 
color  in  fine  particles  in  the  form  of  spray, 
in  any  degree  of  fineness  or  concentration 
according  to  the  will  of  the  operator.  The 
first  air-brush  was  invented  by  L.  Walkup, 
an  American,  and  was  designed  primarily 
to  replace  the  pencil  in  retouching  negatives 
and  positives.  This  instrument  has  recently 
been  introduced  in  a  more  compact  form, 
although  operated  on  the  same  principle,  by 
Mr.  C.  L.  Burdick,  of  Chicago.  The  Burdick 
brush  is  about  the  length  and  thickness  of  a 
lead-pencil.  The  air-brush  is  largely  used 
by  photographic  enlargers  and  all  classes  of 
industrial  designers ;  it  has  also  been  applied 
recently  to  lay  the  grained  ground  requisite 
in  the  photo-mechanical  processes. 

Air-Bubbles,  faults  often  conspicuous  by 
their  uninvited  presence,  when  treating  films 
(plates  or  paper)  with  liquids,  and,  if  not 
quickly  removed,  affecting  the  beauty  of  the 
result  unfavorably.  They  also  often  form 
when  squeegeeing  gelatine  prints  on  glass, 
metal  plates,  etc.  If  they  cannot  be  pressed 
out,  they  should  be  pierced  from  the  back 
with  a  very  fine  needle. 

Alabastrine  Photographs.  Positives  on 
glass  treated  with  the  alabastrine  solution. 
The  following  formula  is  given  as  the  best 
— collodion  and  bath  as  usual  for  positives : 

Developer. 

Iron  Salt 5  grains. 

Acetic  Acid 10  minims. 

Water 1  ounce. 

After  well  washing  re-develop  with  a  solu- 
tion of  bichloride  of  mercury ;  thirty-grain 
solution  of  proto-sulphate  of  iron,  twenty- 
five  drops. 
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Albertype.    A  photo-collographic  process  | 
devised  by  Jos.  Albert,  of  Munich.     As  this   ; 
process  was  tho  first  workable  method  of 
collotypy  made  known,  a  brief  rhume  will  be 
interesting. 

A  piece  of  glass  five-eighths  of  an  inch 
thick  is  coated  with  the  following  solution — 
in  the  dark-room  :  ^ 

Water SOO  parts. 

Albumen loO      " 

Gelatine 15      " 

Red  Chromate  of  Potash  .       .       .       8      " 

"When  the  film  is  dry  it  is  exposed  to  light 
for  two  hours  through  the  glass,  backed  by  a 
piece  of  dark  cloth,  so  that  the  film  may 
harden  from  the  bottom  (next  the  glass)  to 
the  surface. 

The  exposed  plate  is  now  coated 
with  the  following : 

Gelatine                               .300  parts. 
Red  Chromate  of  Potash   .    100 
Water 1800      '« 


When  again  sufficiently  dry  the 
plate  is  exposed  under  a  negative, 
washed  for  fifteen  minutes,  and  dried. 
Then  slightly  wet  the  film,  ink  with, 
printers'  ink  in  the  usual  way,  and 
print  in  a  lithographic  press,  as   in 

Fig.  6. 


size  must  bo  governed,  of  course,  by  the  size 
of  the  prints. 

Fig.  5  shows  the  arrangement  for  fastening 
the  separate  sheets.  A,  B,  6'  D  is  the  pic- 
ture-holder, which  is  joined  to  the  small 
cartoon-strip,  a,  b,  c,  d,  by  a  fold  of  linen. 
This  strip  is  provided  with  two  holes,  which 
must  exactly  correspond  in  laying  the  sheets 
over  one  another.  The  binding  consists  of 
two  strong  cartoons,  which  are  bound  by  a 
leather  back,  and  in  the  corresponding  places 
with  the  two  openings  they  are  ftirnished 
with  a  leather  fold.  By  two  screw-bolts, 
which  run  through  all  the  sheets  and  the 
two  bindings,  by  means  of  the  two  openings, 
the  whole  system  is  held  together.  By 
loosening  the  two  screws  the  pictures  can  be 

Fig.  5. 


Fig.  7. 


Fig.  8. 


lithography.  This  process  gives  prints  with 
fine  half-tones,  but  requires  considerable 
care  and  experience  in  manipulation,  much 
depending  upon  the  printing. 

Album.     A    neat    arrangement   for   the 
preservation  of  photographic  pictures.    The 


taken  out  and  placed  together  as  one  wishes. 
The  thread  of  the  screw  must  not  be  cut  in 
any  farther  than  necessary,  so  as  not  to  render 
the  lifting  of  the  leaves  too  difficult. 

Fig.  6,  screw-bolts    with    box;    Fig.    7, 
closed  album ;  Fig.  8,  album  opened.     (For 
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clearness  only  a  few  sheets  are  given  in 
the  sketch ;  in  reality,  there  are  fifty  to  one 
hundred  pieces.) 

Albumen.  A  complex  substance  existing 
in  many  of  the  solids  and  fluids  of  the 
animal  body.  It  occurs  in  its  purest  forms 
in  the  white  of  egg  and  in  the  serous  or 
liquid  portion  of  the  blood.  According  to 
Wurtz,  it  consists  of  carbon  52.9,  hydrogen 
7.2,  and  nitrogen  15.6.  Mulder  found  traces 
of  sulphur,  about  0.05  per  cent.  It  is  ob- 
tained from  whites  of  eggs  by  beating  them 
up,  diluting  with  water,  and  filtering  the 
solution  so  obtained  free  from  the  shreds  of 
membrane  with  which  it  is  mixed.  The  fluid 
is  slightly  alkaline,  and  may  be  neutralized 
with  acetic  acid.  After  evaporation  at  a 
very  gentle  heat,  an  amorphous,  yellowish, 
transparent  substance  is  obtained,  which  is 
soluble  in  cold  water,  and  in  strong  nitric  and 
acetic  acids. 

The  most  characteristic  property  of  albu- 
men is  its  power  of  coagulation.  Blood 
albumen  is  in  almost  every  respect  similar 
to  egg  albumen,  as  also  is  vegetable  albumen. 

A.  is  employed  in  photography  for  albu- 
menizing  paper  (silver  printing);  in  the 
manufacture  of  emulsions ;  as  a  substratum 
in  various  processes;  and  in  the  photo- 
mechanical processes. 

Almost  all  metallic  salts  form  with  A.  in- 
soluble compounds  called  albuminates ;  the 
albuminates  of  the  alkalies  are,  however,  all 
soluble.  A.  is  the  best  antidote  for  the  salts 
of  mercury  and  copper  (Orfila). 

Albumenized.    Coated  with  albumen. 

Albumenized  Collodion.  Collodion  coat- 
ed with  albumen.  It  is  used  in  the  so-called 
Taupenot  dry  process.  The  following  formula 
for  its  preparation  is  considered  the  best: 
Take  of  albumen  20  ounces.  In  one-third 
of  this  quantity,  of  distilled  water,  that  is, 
6  ounces  5  drachms,  dissolve  192  grains  of 
iodide  of  ammonium.  Then  add  3|  drachms 
of  solution  of  tincture  of  iodine  12  grains  to 
1  ounce  of  alcohol.  Pour  tl^is  iodized  water, 
little  by  little,  into  the  albumen,  beating  it 
with  a  wooden  fork.  The  albumen  having 
been  well  frothed  is  allowed  to  stand  from 
twelve  to  fourteen  hours. 

Take  of  simple  collodion  1  ounce;  add 
iodide  of  ammonium  2 J  grains;  iodide  of 
cadmium  2^  grains ;  solution  of  proto-iodide 
of  iron  15  drops.  Allow  it  to  settle.  When 
about  to  prepare  the  glass  plates,  decant  the 
albumen  and  collodion.     Clean  and  collo- 


dionize  the  glass  in  the  usual  way  (see  Albu- 
menized glass,  Collodionized  glass,  and  Dry  pro- 
cess) ;  the  collodion  having  been  sensitized 
in  a  40-grain  silver  bath,  cover  the  collodion 
with  the  albumen  solution  and  allow  it  to 
dry  for  twelve  or  fourteen  hours.  The  plate 
after  this  is  plunged  for  fifteen  or  twenty 
seconds  into  a  bath  made  as  follows : 

Distilled  Water  ....  3  ozs.,  6  dnns. 
Dissolve  and  add  Fused  Ni- 
trate of  Silver        .       .       .  2    ''     4     " 
Acetic  Acid       ....  1  oz.,   3     " 
Alcohol      .       .       .   ,  .        .  30  ozs. 

Let  it  remain  at  least  twelve  hours  and 
then  filter. 

After  remaining  in  the  bath  the  required 
time,  the  plate  is  first  washed  in  alcohol  and 
then  in  distilled  water.  Set  aside  to  dry  for 
five  or  six  days  before  using.  Develop  with 
pyrogallic  acid  and  acetic  acid,  adding  a  few 
drops  of  a  10-grain  solution  of  nitrate  of 
silver. 

Albumenized  Glass.  Glass  coated  with 
albumen.  To  obtain  perfect  proofs  it  is 
necessary  that  the  albumen  should  be  spread 
perfectly  even  upon  glass.  This  may  be 
done  by  placing  your  glass  plate  upon  a 
stand  having  levelling  screws  attached  for 
the  purpose  of  making  it  perfectly  horizontal. 
Pour  upon  it  a  profusion  of  the  albumen, 
and  then  incline  the  glass  slightly  in  every 
direction  so  that  the  albumen  may  com- 
pletely cover  the  surface ;  then  place  a  glass 
fiinnel  in  your  albumen  bottle  and  set  your 
glass  plate  in  it  cornerwise,  and  drain  off  all 
the  superfluous  mixture  until  only  sufficient 
to  form  an  infinitely  fine  coating  remains. 
Dry  the  edges  of  the  glass  with  bibulous  or 
tissue  paper,  and  replace  it  upon  the  level 
support  to  dry,  taking  care  to  cover  it  with 
a  pasteboard  box — made  for  the  purpose- 
that  it  may  be  kept  free  from  dust.  In  this 
state  it  is  readv  for  the  sensitive  mixture. 

Albumen  Paper.  Paper  coated  with 
albumen.     To  prepare  the  paper,  take  of 

Chloride  of  Sodium  or  Ammonium    10  grains. 
Distilled  Water 1  ouuce. 

The  common  table  salt  is  often  impure,  and 
therefore,  if  the  pure  chloride  cannot  be  ob- 
tained, chloride  of  ammonium  {muriate  of 
ammonia)  may  be  substituted.  Mix  any 
number  of  ounces  according  to  the  above 
formula  and  add  an  eoual  bulk  of  the  whites 
of  new-laid  eggs.  Then  with  a  bundle  of 
quills,  or  a  wooden  fork,  beat  the  whole  into 
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a  perfect  froth.  As  the  froth  forms,  it  is  to 
be  skimmed  off  and  put  into  a  flat  dish  to 
subside. 

Pour  a  portion  of  the  albumen  solution 
into  a  flat  ciish  to  the  depth  of  half  an  inch. 
Then,  liaving  previously  cut  the  paper  to  the 
proper  size,  take  a  sheet  by  the  two  corners, 
bend  it  into  a  curved  form,  convexity  down- 
ward, and  lay  it  upon  the  albumen,  the 
centre  i)art  first  touching  the  liquid,  and  the 
corners  being  lowered  gradually.  In  this 
way  all  bubbles  of  air  will  be  pushed  for- 
ward and  excluded.  One  side  only  of  the 
paper  is  wetted;  the  other  remains  dry. 
Allow  the  sheet  to  rest  upon  the  solution  for 
three  minutes,  and  then  raise  it  off",  and  pin 
up  by  two  corners.  If  any  circular  spots, 
free  from  albumen,  are  seen— caused  by  bub- 
bles of  air— replace  the  sheet  for  the  same 
length  of  time  as  at  first. 

Albumen  Printing  Process.  The  method 
of  impressing  photographic  pictures  on 
albumenized  paper.     (See  Printing.) 

Alcohol.  Pure  highly  rectified  spirit,  ob- 
tained from  fermented  liquors.by  distillation. 
It  consists  of  hydrogen,  oxygen,  and  carbon, 
is  extremely  light  and  inflammable ;  it  mixes 
in  all  proportions  with  water,  dissolving 
resins,  essential  oils,  wax,  spermaceti,  and 
various  other  substances.  Ordinary  alcohol 
is  not  pure,  containing  more  or  less  water, 
its  strength  being  denoted  by  the  degrees  of 
the  hydrometer  or  alcohol  meter.  Absolute 
alcohol,  the  strongest  sold,  contains  2  per 
cent,  of  water.  To  free  it  perfectly,  it  is 
necessary  to  put  in  the  still  with  alcohol  of 
90°,  some  caustic  lime  or  fused  chloride  of 
calcium.  Alcohol  thus  treated  has  a  specific 
gravity  of  793;  it  then  boils  at  169°  F.  Alco- 
hol may  be  also  concentrated  by  exposing  it 
in  ox-bladders,  owing  to  the  property  which 
the   latter   possesses   of  allowing  water  to 

Eass  through  the  pores  and  evaporate  out, 
ut  giving  little  or  no  facility  for  the  vapor  of 
alcohol  to  escape.  Both  surfaces  of  the 
bladder  should  be  soaked  in  water,  and  freed 
from  fat  and  minute  vessels  adhering  to  both 
the  outer  and  inner  surfaces  ;  it  should  then 
have  two  coats  of  isinglass  on  the  outer  and 
four  on  the  inner  surface ;  the  spirit  is  then 
poured  in,  but  the  bladder  not  quite  filled  by 
it,  a  portion  of  air  occupying  the  top ;  it  is 
then  tied  tightly  at  the  mouth  and  hung  in 
a  warm  place.  In  this  way  alcohol  may  be 
concentrated  in  twelve  hours  for  photo- 
graphic purposes. 


Alcohol  boils  at  170° ;  curdles  milk,  coagu- 
lates albumen,  and  separates  both  starch  and 
gum  from  their  mucilages;  it  is  uncon- 
gealable  by  cold,  and  with  acids  forms  ethers. 
Alcohol  is  extensively  used  for  phonographic 
purposes.  Diluted  with  three  or  four  parts 
of  water  it  is  excellent  for  mixing  with  the 
rottenstone  with  which  the  daguerrean  plate 
is  first  cleaned.  The  rottenstone  is  first 
dusted  upon  the  plate  and  then  a  drop  or 
two  of  alcohol  mixed  with  it,  or  the  cotton 
is  wetted  with  the  alcohol  and  then  applied. 
It  is  also  used  in  the  manufacture  of  collo- 
dion and  to  form  solutions  for  photogenic 
processes  upon  glass  and  paper,  which  will 
be  found  treated  of  under  their  appropriate 
lipids 

Alcohol,  Methylic.  CH3OH.  Syn.,  wood 
spirit,  wood  naphtha,  pyroxylic  spirit.  Pre- 
pared, together  with  acetic  acid,  by  the  de- 
structive distillation  of  wood.  A  brown 
inflammable  liquid,  employed  in  a  crude 
state  in  the  manufacture  of  methylated 
spirit. 

Alcoholic  Collodion.  A  collodion  made 
with  an  excess  of  alcohol ;  or  equal  parts  of 
alcohol  and  ether.     (See  Collodion.) 

Alcoholic  Solution.  Any  substance  dis- 
solved in  alcohol. 

Alcoholized  Paper.  Paper  prepared  with 
an  alcoholic  solution.  The  photographic 
paper  to  which  this  name  has  been  peculiarly 
given  is  thus  prepared:  Immerse  Saxe  or 
any  other  good  paper  for  four  or  five  minutes 
in  a  solution  of 


Alcohol  from- 18°  to  20>^^ 
Sugar  of  Milk 
Iodide  of  Zinc 
Bromide  of  Zinc     . 


18  ounces, 
to  saturation. 
.    155  grains. 
.     31      " 


Hang  up  to  dry.  Sensitize  with  a  5  per 
cent,  solution  of  aceto-nitrate  of  silver,  ad- 
ding a  7  per  cent,  solution  of  glacial  acetic 
acid. 

Alcove  Background.  This  system  was 
designed  by  Adam  Salomon.  It  consists  of 
a  curved  background,  a,  about  eight  feet 
high  and  ten  feet  wide  at  the  curve ;  that  is, 
the  diameter  of  the  circle  of  which  the 
curve  of  the  background  forms  half  is  ten 
feet,  and  the  radius,  of  course,  five  feet. 
Hinged  to  each  side  of  the  background  are 
movable  wings,  b,  about  four  feet  wide,  and 
a  canopy,  c,  of  a  similar  character  and  width 
is  hinged  to  the  top  in  front.  Behind  this 
projecting  front  canopy  is  a  covering  or 
canopy  to  the  curved  part  of   the  back- 
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ground ;  this  consists  of  two  halves,  d  and  d, 
hinged  in  the  centre.  Attached  to  the  back- 
ground at  the  back  is  a  rod,  e,  terminating 
in  a  series  of  loops  or  pulleys.  Through 
these  pass  cords  which  are  attached  to  the 
canopies  c  and  d.  The  cords  are  all  brought 
to  a  position  behind  e  at  the  side  of  the 
background,  where  the  operator  can  readily 
manipulate  them,  each  cord  having  a 
counterpoise  attached,  so  as  to  maintain  the 
canopy  in  any  position  into  which  it  is 
pulled  by  the  manipulators.  The  wings  and 
canopy,  b  b  and  d  c,  are  light  frames  covered 
with  thin,  transparent,  white  muslin,  trans- 

FlG.  9. 


mitting  some  light,  but  arresting  or  breaking 
up  direct  rays  of  sunlight.  At  each  end  of 
the  canopy  c  is  attached  a  piece  of  thin 
muslin,  which  we  have  not  figured,  as  it 
would  have  somewhat  confused  the  diagram. 
It  is  the  same  width  as  the  wings,  over  the 
top  of  each  of  which  a  piece  hangs,  to  main- 
tain the  continuity  between  the  wing-screens 
and  the  projecting  canopy.  The  canopies,  d 
d,  are  also  light  frames  covered  with  thick 
white  calico,  transmitting  very  little  light. 
The  background  rests  on  three  feet,  one  at 
each  side  and  one  in  the  middle ;  these  each 

Eroject  behind  about  eight  inches,  to  give 
rmness  and  steadiness;  each  foot  has  a 
large  caster,  to  permit  the  whole  to  be 
wheeled  round  easily  into  any  position.  The 
wings  are  hinged  to  hang  an  inch  or  two  from 
the  ground,  so  as  to  be  easily  moved  back- 


ward and  forward.  The  background  is 
papered. 

Aldehyde.  This  is  a  product  of  the  oxida- 
tion of  alcohol  or  ether.  It  is  prepared  by 
passing  the  vapor  of  ether,  or  of  alcohol, 
through  a  red-hot  tube ;  or  by  distilling  sul- 
phuric acid  six  parts,  alcohol  four  parts, 
water  four  parts  and  oxide  of  manganese 
six  parts.  Aldehyde  is  a  colorless  liquid, 
with  a  suffocating  etherial  odor,  specific 
gravity  0.79,  boils  at  72°  F.,  soluble  and 
neutral,  but  becomes  acid  on  exposure  to  the 
air,  and  unites  with  bases  to  form  salts; 
when  kept  for  a  long  time  two  new  isomeric 
bodies  are  formed,  dadehyde  and  metaldehyde. 
Aldehyde  is  similar  in  constitution  U)  alco- 
holic sensitives  used  in  the  manufacture  of 
collodion,  and  is  a  powerful  reducing  agent. 

Alkali.  A  substance  which  possesses  the 
property  of  forming  salts  with  the  acids,  and 
for  the  most  part  turning  the  vegetable  blues 
to  green,  and  yellow  turmeric  paper  brown. 
The  principal  alkalies  are  soda,  potassa, 
ammonia,  baryta,  calcium,  and  magnesium. 
The  first  of  these  is  called  the  mineral,  the 
second  the  vegetable,  and  the  third  the  vola- 
tile alkali.  Alkalies  have,  in  a  greater  or  less 
degree,  a  peculiar  acrid  taste  and  great 
causticity.  They  are  soluble  in  water,  and, 
when  pure,  in  alcohol,  and  form  salts  with 
the  acids.  The  pure  or  caustic  alkalies 
should  be  kept  in  glass  bottles,  well  secured 
from  air,  as  they  rapidly  absorb  carbonic 
acid  and  become  carbonates.  The  alkalies 
color  blue  litmus  paper  red. 

Alkaline  Bromides.  Compounds  of  bro- 
mine with  alkaline  bases,  such  as  bromide 
of  potassium  and  bromide  of  ammonium. 

Alkaline  Chlorides.  Chlorides  having 
alkalies  for  their  bases.  Chlorides  of  am- 
monium, potassium,  and  sodium  are  ex- 
amples. 

Alkaline  Cyanides.  Compounds  of  cy- 
anogen with  alkaline  bases,  as  cyanide  of 
potiissium. 

Alkaline  Developers.  Reducing  agents 
in  solution,  mixed  with  alkali  salt  (carbonate 
of  potash  or  soda,  caustic  soda  or  potassa )  or 
liquor  ammonia.  The  office  of  the  alkali  is 
to  bind  the  bromide,  as  it  becomes  free  from 
the  silver  during  development.  If  a  bromide 
salt  is  added,  bromide  of  silver  is  again 
formed,  thus  retarding  reduction.  The  more 
common  alkali  developers  are:  eikonogen, 
hydroquinone,  metol,  paramidophenol  and 
pyrogallic  acid. 
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Alkaline  Development.  A  few  years 
after  the  use  of  dry  (eollodion)  plates  had 
become  known,  Mr.  Henry  T.  Anthony,  of 
New  York,  discovered  that  fuming  these 
phites  with  weak  ammonia  rendered  them 
more  sensitive.  Acting  upon  this  suggestion 
Leahy,  of  Dublin,  immersed  his  plates  in  a 
weak  solution  of  ammonia  and  found  that 
development  was  thus  accelerated.  Russell, 
in  1862,  mixed  pyro  and  ammonia  in  solu- 
tion, and  reported  that  this  combination 
formed  a  very  energetic  developer.  This 
procedure  was  in  due  time  applied  in  the 
development  of  gelatine  dry  plates,  and  al- 
kaline development  became  general. 

The  principal  action  of  the  alkalies  in 
development  is  to  increase  the  property  of 
certain  developers  to  absorb  oxygen,  which 
facilitates  the  reducing  action.  They  also 
cause  certain  changes  to  take  place  in  the 
bromide  of  silver  film,  which  predispose  the 
silver  haloids  to  dissociation  and  conse- 
quent building  up  of  the  image  on  the  plate. 
The  caustic  alkalies  are  more  energetic  in 
action  than  the  carbonated  alkalies,  and  the 
former  are,  therefore,  more  likely  to  cause 
fogging  when  used  in  large  doses  than  the 
latter.  Duchochois  advises  the  addition  to 
the  developer  of  one-half  part  potassium 
bromide  per  cent,  when  large  doses  of  the 
alkalies  are  needful  in  development. 

Alkaline  Gold  Toning  Process.  Certain 
requirements  are  necessary  in  order  to  insure 
perfect  results  by  this  process.  The  paper 
must  be  the  best,  well  albumenized  with  fresh- 
laid  eggs,  salted  with  fifteen  grains  to  the 
ounce.  The  silvering  solution  must  be  kept 
up  to  the  strength  of  sixty  grains  to  the 
ounce.  Several  different  formulae  for  alkaline 
toning  baths  have  been  proposed,  but  the 
following  have  been  most  generally  adopted : 

Chloride  of  Gold  ....  1  grain. 
Phosphate  of  Soda  .  .  .  .18  grains. 
Distilled  Water q.  s. 

The  chloride  of  gold  and  phosphate  should 
be  kept  in  separate  solutions  and  mixed 
diluted  with  water  sufficient  to  float  the 
prints  as  required.  The  only  effect  in  using 
a  large  quantity  of  water  is  to  retard  the 
toning,  which  is  often  of  advantage.  From 
five  to  ten  minutes  are  required,  the  print 
being  allowed  to  assume  a  deeper  color  than 
is  desired,  as  some  is  lost  in  the  fixing  bath, 
which  is  the  ordinary  hyposulphite  of  soda 
solution. 


The  Le  Gray  toning  bath  is  thus  com- 
posed : 


Chloride  of  Gold 
Chloride  of  Lime 
Chloride  of  Sodium 
Distilled  Water  . 


1  grain. 
1      " 
1      " 
4  ounces. 


The  treatment  of  the  print  by  this  bath  is 
the  same  as  the  first;  but,  as  it  possesses 
powerful  bleaching  properties,  it  is  necessary 
that  the  prints  be  considerably  over-printed. 
M.  PAbbe  Laborde's  process  has  two  ad- 
vantages over  the  first  two  here  mentioned, 
in  giving  a  peculiarly  rich  purple  tint,  and 
its  capability  of  being  used  more  than  once, 
all  other  alkaline  baths  being  useless  after 
one  application : 


Chloride  of  Gold . 
Acetate  of  Soda  . 
Water    . 


15  grains. 
7>^  drachms. 
35  ounces. 


The  solution  becomes  colorless  by  degrees, 
and  after  standing  twenty-four  hours  is  ready 
for  use.  On  removing  the  positive  from  the 
printing  frame,  it  is  thoroughly  washed  in 
fresh  water ;  it  is  then  immersed  in  the  gold 
bath  from  twenty-five  to  thirty  seconds  when 
the  bath  is  first  used — as  it  gets  old  longer 
time  is  required,  which  must  be  determined 
by  practice— too  short  a  time  gives  a  dis- 
agreeable red  hue  after  fixing ;  if  too  long, 
a  cold  blue  tint  When  toned  to  the  desired 
tint,  wash  repeatedly  and  fix  in  a  bath  con- 
taining 4  ounces  hyposulphite  of  soda  to  1 
pint  of  water.    (See  Toning.) 

Alkaline  Hyposulphites.  Compounds  of 
hyposulphurous  acid  with  alkaline  bases,  as 
hyposulphite  of  soda,  etc. 

Alkaline  Iodides.  The  compounds  of 
iodine  with  alkalies,  as  iodide  of  potassium, 
ammonium,  etc. 

Alkaline  Nitrate  of  Silver.  A  com- 
pound of  nitrate  of  silver  with  an  alkali. 
The  ammonia-nitrate  of  silver,  employed  in 
the  photographic  printing  processes,  is  a 
familiar  example. 

Allotropic.  The  unusual  modification  of 
a  body  appearing  in  two  or  more  forms,  of 
different  properties  but  chemically  identical 
(for  instance,  red  and  yellow  phosphorus, 
liquid  and  coagulated  albumen,  oxygen  and 
ozone,  etc.).  Some  bodies  become  allotropic 
by  light,  others  at  a  certain  temperature. 

Allyl.  Recent  experiments  by  Colonel 
Waterhouse  have  demonstrated  that  it  is 
possible  to  obtain  direct  positives  on  glass 
in  the  camera  by  the  addition  to  the  devel- 


ALPH 


28 


AMAD 


oper  of  a  small  quantity  of  sulpho-carbamide 
of  allyl.  The  sulpho-carbamide  of  allyl  is 
prepared  by  mixing  the  essential  oil  of  mus- 
tard with  six  times  its  volume  of  liquor 
ammonia.  The  crystallized  product  obtained 
by  evaporation  of  this  product  is  purified 
and  made  up  in  the  form  of  a  concentrated 
solution,  of  which  8  to  10  drops  are  added 
to  the  usual  developing  bath.  An  account 
of  the  method  of  preparation  and  application 
mav  be  found  in  Mosaics,  1894. 

Alpha  Paper.  A  certain  kind  of  gelatino- 
chloride  of  silver  paper  for  positive  prints 
by  development. 

Alum.  This  well-known  salt  is  prepared 
by  roasting  and  lixiviating  certain  clays,  con- 
taining iron  pyrites,  and  adding  to  the  lees 
a  quantity  of  sulphate  of  potassa.  It  is  ob- 
tained in  Italy  froin  alum-stone.  It  is  also 
found  in  volcanic  countries,  produced  by  the 
action  of  sulphurous  vapors  on  rocks  con- 
taining feldspar.  It  has  a  sweetish  astringent 
taste,  is  soluble  in  5  parts  of  water  at  60°, 
and  crystallizes  in  octohedrons.  It  is  occa- 
sionally used  in  photography  for  washing 
positive  prints  after  fixing  for  the  purpose 
of  removing  every  trace  of  the  hyposulphite 
of  soda.  The  pictures  are  washed  in  a  dilute 
solution  of  alum  before  hanging  up  to  dry. 
It  is  also  used  as  a  film  on  wood  for  the  re- 
ception of  the  photographic  image,  and  an 
advantage  is  said  to  be  gained  by  adding  a 
trace  to  the  printing  bath.  Alum  serves  to 
harden  and  clear  gelatine  films,  both  of 
negatives  and  of  papers. 

Alum,  Chrome.  A  double  salt  employed 
in  hardening  and  clearing  the  film  of  gelatine 
plate  negatives  and  in  other  manipulations 
as  a  substitute  for  common  alum. 

Alum  Cells.  A  trough  of  clear  alum  so- 
lution placed  in  the  ordinary  stage  of  the 
optical  lantern  to  absorb  the  heat  evolved 
by  the  lime  or  electric  light,  when  delicate 
microscopic  specimens  are  being  projected, 
to  which  the  heat  would  prove  destructive. 

Aluminium.  A  metal  which  promises  to 
be  of  great  utility  in  photography,  occurring 
abundantly  in  feldspar,  clay,  slate,  and  many 
similar  substances.  It  is  white  in  color, 
malleable,  light  in  weight,  and  not  liable  to 
tarnish.  Used  in  photography  for  all  pur- 
puses  for  which  brass  is  suitable,  such  as  for 
camera  bindings,  lens  mounts,  tripod  heads, 
etc.  Powdered  and  leaf  aluminium,  used  as 
a  fiash-light  compound,  give  an  intensely 
bright  light  without  the  disagreeable  fumes 


incidental  to  the  burning  of  magnesium. 
The  subjoined  formula  is  said  to  give  ex- 
cellent results : 


Aluminium  Powder 
Chlorate  of  Potassium 
Sugar  .... 


24  grains. 


Aluminium  chloride  may  be  used  in  the 
development  of  negatives  with  amidol,  and  in 
the  toning  or  developing  of  gelatino-chloride 
prints  as  a  substitute  for  alum,  having  a 
hardening  effect  upon  the  gelatine  film. 

J.  R.  Clemons  recommends  the  use  of 
aluminium  chloride  in  addition  to  the  gold 
salt  for  toning  plain  paper  and  albumen 
prints,  giving  the  following  formula  : 

Water 12  ounces. 

Aluminium  Chloride  .       .    20  grains. 

Make  this  solution  decidedly  alkaline  by  add- 
ing 85  grains  of  bicarbonate  of  sodium,  and 
filter  carefully.  At  the  time  of  toning  add 
1  grain  of  gold  chloride  to  the  bath  for  each 
sheet  of  paper  to  be  toned.  Toning  is  ac- 
complished in  frofti  eight  to  ten  minutes. 
This  bath  is  said  to  enhance  the  beauty  of 
the  prints,  giving  brilliancy,  depth,  and 
detail  of  light  and  shadow. 

On  account  of  its  porosity  and  its  peculiar 
property  of  absorbing  and  retaining  trans- 
ferred images,  aluminium  is  recommended 
as  a  substitute  for  lithographic  stone  in  the 
lithographic  processes.  Its  many  advantages 
for  such  work,  on  account  of  cheapness,  light- 
ness, etc.,  can  be  readily  understood.  Litho- 
graphic printing  from  aluminium  sheets  is 
said  to  be  of  such  fine  quality  and  grain  that 
they  can  be  used  for  printing  on  bond  and 
other  high-grade  papers.  The  flexibility  of 
aluminium  renders  it  available,  also,  for  cyl- 
inder printing,  another  important  advantage 
in  lithographic  work.  In  France  aluminium 
is  used  in  thin  sheets  for  visiting  cards,  pho- 
tographic plaques,  and  as  a  base  for  carbon 
or  gelatino-chloride  transparencies ;  if  cov- 
ered with  black  varnish,  it  may  be  used  in 
the  production  of  ferrotypes.  The  investi- 
gation of  aluminium  is  yet  in  its  infancy, 
and  before  many  years  have  passed  it  is 
expected  that  its  usefulness  will  be  still 
further  increased. 

Amadine.  (Amidon.)  A  substance  found 
in  starch  paste  that  has  been  lon^  exposed 
to  the  atmosphere,  and  also  formed  immedi- 
ately by  the  action  of  hot  water.  Its  prop- 
erties are  intermediate  between  those  of 
starch  and  gum. 
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Amalgam.  A  mixture  of  quicksilver 
with  metjils.  Ah  amalgams  repel  fatty  trans- 
tor  inks,  they  find  application  in  mechanical 
j»rintin<>:  processes. 

Amalgamate.  To  compound  or  mix  one 
sui)stanc'e  with  another. 

Amber.  A  fossil  resin,  occurring  as  a 
hard  brittle  substance,  yellowish  in  color, 
generally  more  or  less  translucent;  for  pho- 
U^graphic  purposes  amber  may  be  purified 
by  boiling  in  strong  lime  for  an  hour,  then 
washed  well,  heated  in  a  closed  vessel  to 
150°  C,  and  finely  powdered  with  broken 
glass.  Employed  to  make  cold  varnish, 
being  dissolved  for  that  purpose  in  chloro- 
form or  benzole. 

Amber  Varnish.  Amber  dissolved  in 
chloroiorm  or  benzole.  The  amber  is  first 
pulverized,  and  after  being  placed  in  a  close 
vessel,  with  a  small  hole  in  the  lid,  is  heated 
gradually  up  to  212°  F.  A  quantity  of  white 
vapor  becomes  disengaged,  which  is  allowed 
to  pass  off,  and  the  amber  gradually  softens, 
melts,  and  bubbles,  when  the  vessel  is  to  be 
removed  from  the  fire  and  the  mass  allowed 
to  cool.  Amber  thus  modified  is  extremely 
soluble  in  benzole  and  chloroform,  and  is  to 
be  dissolved  in  the  proportion  of  from  40  to 
50  grains  to  the  fluidounce.  With  benzole 
a  brownish  varnish  is  obtained,  but  which 
produces  a  film  on  the  negative  but  slightly 
colored  and  drying  in  a  few  minutes ;  it  is 
then  very  brilliant,  so  much  so  that  it  is  fre- 
quently difficult  to  distinguish  the  varnished 
side  from  the  plain  glass,  and  what  is  also 
valuable,  it  does  not  soften  under  the  action 
of  the  sun's  rays.  Chloroform  may  be  used 
as  a  solvent,  but  it  is  more  costly,  and  the 
varnish  produced  is  much  more  brittle  and 
liable  to  injury  by  rapid  changes  of  tempera- 
ture. 

Ambrotype.  The  name  given  by  Mr. 
James  A.  Cutting  to  the  positive  photo- 
graph on  glass,  put  up  with  two  glasses  and 
hermetically  sealed  with  balsam  of  fir.  Now 
applied  in  general  to  all  styles  of  positives 
on  glass. 

Ambrotype  Process.  Any  of  the  positive 
processes  on  glass  giving  good  results  may 
be  used.  The  following  process  is  recom- 
mended as  superior:  Select  glass  free  from 
blemishes  and  clean  it  well  with  a  mixture 
of  putty-powder  in  Irish  whiskey,  ^  ounce  of 
the  former  to  1  ounce  of  the  latter. 

The  manipulations  in  this  process  are  the 
same  as  for  negatives  on  glass. 


Collodion. 

Plain 1  ounce. 

Iodide  of  Ammonium    ...     2  grains. 
Iodide  of  Cadmium  .    J^  to  1  grain. 

Bromide  of  Cadmium     .       .       .  1>^  grains. 
Saturated  solution  of  pure  Chlor- 
ide of  Sodium      .       .       .      3  to  4  drops. 

Developer. 

Boiling  water 20  ounces. 

Protosulphate  of  Iron    ...  1  ounce. 

Nitric  Acid 1  drachm. 

Nitrate  Bath. 

Water 1  ounce. 

Nitrate  of  Silver  .40  grains. 

Iodide  of  Potassium      .  .     4      " 

Add  dilute  nitric  acid  (6  parts  of  water  to  1 
of  acid),  drop  by  drop,  between  each  trial 
until  the  whites  are  pure  and  the  blacks  of 
a  pleasing  brilliant  lustre. 

Varnish. 


Methylated  Alcohol 

.    10  ounces. 

Gum  Sandarac 

.      2      " 

White  Shellac  .      ' .       . 

.    }4  ounce. 

Gum  Mastic     . 

Oil  of  Lavender 

.     1  drachm 

The  last  to  be  added  after  the  others  are 
dissolved. 

Amidol.  C6H3(NH2)20H.  A  developing 
agent — one  of  the  diamidophenol  series  in- 
troduced by  Hauff,  of  Fleurbach,  late  in 
1891.  A.  is  a  white  powder,  easily  soluble 
in  water.  Mixed  with  neutral  sulphite  of 
soda  it  forms  a  very  energetic  developer 
without  the  addition  of  other  alkalies.  A. 
in  solution  is  colorless,  with  an  acid  reaction ; 
in  time  it  acquires  a  faint  red  tint,  and  gradu- 
ally loses  in  activity.  The  addition  of  neu- 
tral sulphite  of  soda  to  a  solution  of  A.  gives 
a  limpid  liquid  which  is  colorless,  and  forms 
an  excellent  developer  for  gelatine-bromide 
plates,  transparencies,  bromide,  and  emulsion 
papers  generally.  As  a  developer  for  gela- 
tine-bromide plates  A.  has  considerable 
energy,  and  acts  more  rapidly  than  pyro 
and  soda.  In  development  the  image  gains 
rapidly  in  intensity,  with  rich  gradation  of 
tones.  A.  may  be  used  repeatedly,  and  does 
not  fog  or  cause  the  plate  to  fill.  A  good 
formula  for  ordinary  use  is : 

Amidol 80  grains. 

Sulphite  of  Soda  crystals             .360 
Water 40  ounces. 

Over-exposure  is  controlled  by  the  ad- 
dition of  a  few  drops  of  bromide  of  potassium 
(10  per  cent,  solution).  Under-exposure  is 
hardly  noticeable  when  A.  is  used,  except 
that  more  time  is  required  in  development. 
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The  addition  of  a  small  quantity  of  citric 
acid  to  the  developer  has  been  recommended. 
A.  stains  the  fingers,  so  that  carefiilness  in 
handling  is  advisable.  According  to  Water- 
house,  if  an  electric  current  is  passed  for  a 
short  time  through  A.  in  solution,  the  solu- 
tion will  keep  clear  for  a  longer  time,  and 
does  not  so  readily  lose  its  developing  power. 
Ammonia.  An  alkali  which  is  gaseous 
in  its  uncombined  state  and  composed  of 
three  equivalents  of  hydrogen  and  one  of 
nitrogen.  It  is  often  called  volatile  alkali. 
It  possesses  great  pungency  and  powerful 
alkaline  properties.  Water  readily  absorbs 
about  five  hundred  times  its  volume,  and  in 
this  state  forms  strong  liquid  ammonia, 
which,  when  much  more  diluted,  is  popularly 
known  as  spirits  of  hartshorn.  As  usually 
met  with  in  the  form  of  a  crystalline  whitish 
mass,  commonly  called  smelling  salts,  it  is 
combined  with  carbonic-  acid  and  water, 
forming  a  sesqui-carbonate  of  this  base. 
Ammonia  is  easily  recognized  by  its  pungent 
odor,  changing  vegetable  blues  green,  and  by 
producing  dense  white  fumes  when  brought 
in  contact  with  those  of  muriatic  acid. 
Ammonia  enters  largely  into  the  photo- 
graphic processes.  In  the  daguerrean  art 
it  is  exceedingly  useful — in  a  diluted  state 
(say  one  part  liquid  ammonia  to  eighteen  ot 
water) — for  cleaning  the  plate.  Various 
solutions  of  ammonia  in  combination  with 
salts  of  iron,  silver,  etc.,  are  employed  for 
paper  and  glass  photographs.  Added  to  the 
hyposulphite  of  soda  in  fixing  it  gives  fine 
bistre  tints  to  the  photograph,  and  very  pure 
whites.  It  should  be  added  to  the  hyposul- 
phite of  soda  solution  in  the  proportion  of 
one  fluid  ounce  to  one  quart  of  the  solution. 
The  employment  of  ammonia  in  the  pre- 
liminary preparation  of  the  paper  gives 
celerity  to  the  formation  of  the  image,  since 
it  hastens  the  metallic  reduction  of  the  silver 
by  disengaging  hydrogen  occasioned  by  its 
decomposition.  Unfortunately,  this  effect  is 
a  little  too  violent,  always  causing  spots 
throughout  the  proof,  which,  however,  may 
be  avoided  by  using  equal  portions  of  com- 
mon salt  and  ammonia.  This  body  must 
also  be  employed  with  the  greatest  care,  for 
it  forms  explosive  bodies  with  silver,  gold, 
iodine,  and  chlorine.  Fulminating  silver  is 
a  black  powder  produced  by  the  combina- 
tion of  ammonia  with  oxide  of  silver.  Caustic 
potassa  added  to  a  solution  of  the  salt  ol 
silver  in  ammonia  occasions  its  formation. 


Fulminating  gold  is  produced  by  pouring 
ammonia  into  a  solution  of  chloride  of  gold. 
The  precipitate  is  of  a  yellowish  or  brown 
color.  Iodide  of  nitrogen  is  produced  by 
adding  ammonia  to  a  solution  of  iodine  in 
chlorine  and  hydrochloric  acid.  It  is  formed 
with  iodide  of  potassium  in  certain  cases  of 
triple  decomposition.  Chloride  of  nitrogen 
is  formed  by  passing  chlorine  through  a 
solution  of  hypochlorate  of  ammonia,  or  any 
other  ammoniacal  salt.  The  liquid  becomes 
yellow,  and  forms  oleaginous  drops,  which 
fall  to  the  bottom,  and  which  are  the  chlor- 
ide of  nitrogen.  All  these  products  detonate 
with  violence  at  the  least  blow.  Those  who 
have  not  a  profound  knowledge  of  chemistry 
will  do  well  not  to  handle  ammonia,  except 
with  the  greatest  care.  Ammonia  completely 
dissolves  chloride  of  silver,  and  may  there- 
fore be  successfully  employed  for  fixing 
definitely  by  washing  the  proof  in  several 
waters. — Le  Gray. 

Ammonia- Alum.  (NHJA1(S0,)2+12H20. 
Sold  as  alum ;  the  same  as  potash-alum ;  it 
differs  from  the  latter  in  that  it  gives  off 
ammonia  when  warmed  with  caustic  soda. 
Soluble  in  seven  volumes  of  cold  water. 
Serves  to  harden  gelatine. 

Ammonio-Citrate  of  Iron.  A  combina- 
tion of  citric  acid  and  ammonia  with  iron ; 
obtained  by  dissolving  pure  iron  filings  in 
citrate  of  ammonia.  When  the  filings  are 
reduced  one-half,  add  a  little  water,  filter, 
and  evaporate  to  dryness.  Papers  washed 
with  this  compound  in  a  certain  state  are  of 
great  sensibility,  and  give  pictures  of  great 
depth  and  sharpness,  but  they  often  spon- 
taneously darken  on  exposure  and  become 
eventually  obliterated.  (See  Cyanotype  and 
Chrysotype.^ 

Ammonio-Ferric  Oxalate.  Ammonio-oxa- 
late  of  iron,  Fe2(NHj2( 0304)4,  green  crystals, 
soluble  in  water,  becoming  more  or  less  oxi- 
dized and  transfoVmed  into  the  ferrous  salt 
by  light  Used  in  the  preparation  of  papers 
in  the  platinum  and  blue  processes. 

Ammonio-Nitrate  of  Silver.  A  compound 
consisting  of  ammonia,  silver,  and  nitric 
acid.  Employed  as  a  sensitive  wash  for 
paper  in  connection  with  the  photographic 
processes.  The  solution  is  made  by  dissolv- 
ing one  part  of  nitrate  of  silver  in  sixteen  of 
distilled  water,  and  gradually  adding  strong 
liquid  ammonia  until  the  precipitate  first 
produced  is  again  nearly  dissolved ;  filter. 
Add  ten  drops  nitric  acid.    The  nitric  acid 
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prevents  spotting.  This  solution  is  applied 
to  plain  paper — previously  stretched  on  a 
board  a  little  smaller  than  itself — with  a 
brush,  evenly,  smoothly,  and  thoroughly. 
(See  Silreri/if/  the  Paper.) 

Ammonio-Nitrate  Paper.  Paper  prepared 
for  photographic  jiurposes  with  any  of  the 
nitrates  of  aninionia. 

Ammonio-Tartrate  of  Iron.  It  is  com- 
posed of  1  part  tartaric  acid,  3  parts  iron 
tilings,  digested  for  two  or  three  days  in  a 
sufficient  quantity  of  hot  water  to  barely 
cover  the  mixture,  frequently  stirring  it  and 
adding  liquor  of  ammonia;  dilute  with 
water,  decant,  wash  the  undissolved  portion 
of  iron,  filter  the  mixed  liquors,  and  evap- 
orate to  dryness.  This  substance  is  used  in 
connection  with  cyanogen  and  others  for  the 
production  of  photographs.  (See  CyanotypCy 
Chnisotype,  and  Amphitype.) 

Ammonium  Sulphocyanide.  An  agent 
used  in  toning  solutions  for  gelatino-chloride 
printing  papers,  and  employed  in  some  cases 
for  fixing,  instead  of  hyposulphite  of  soda. 
It  does  not  give  enough  advantage  to  warrant 
its  extra  cost.  It  is  deliquescent  and  is 
soluble  in  alcohol. 

Amorphous.  A  body  which,  even  in  its 
smallest  ])articles,  shows  no  crystalline  form 
or  texture. 

Amphi- Positive.  A  picture  produced  by 
a  peculiar  process  discovered  by  M.  Sabatier. 
(See  Sabafier's  Amphi-positive  Process.) 

Ampliit3rpe.  A  process  in  which  the  light 
forms  a  positive  and  a  negative  from  one  and 
the  same  picture.  Paper  is  treated  with  a 
solution  of  tartrate  of  iron  or  peroxide  of 
mercury,  then  with  a  solution  of  ammonio- 
citrate  of  iron  in  excess,  and  then  exposed 
in  the  camera.  A  negative  is  obtained,  which 
gradually  fades  out  in  the  dark,  but  reap- 
pears as  a  black  positive  if  placed  into  a 
solution  of  nitrate  of  mercury  and  afterward 
treated  with  a  hot  iron. 

Amyl  Acetate.  CjHgOj  +  CjHu.  A  color- 
less oily  liquid  of  agreeable  apple-like  smell. 
A  solvent  of  gun-cotton;  also  used  in  the 

Elace  of  oil  in  the  normal  lamps  proposed 
y  the  International  Congress. 
Amyl-Acetate  Lamp.  At  the  Interna- 
tional Photographic  Congress,  held  at  Paris 
in  1889,  the  amyl-acetate  lamp  was  adopted 
as  a  practical  standard  of  light  in  photog- 
raphy, to  determine  the  light-sensitiveness 
of  photographic  preparations.  The  dimen- 
sions of  this  lamp  are  given  as  follows: 


Internal  diameter  of  wick-holder,  5  mm.; 
height  of  flame,  25  mm. ;  distance  of  screen 
from  the  axis  of  flame,  10  mm.  The  screen 
consists  of  thin  metal,  and  is  pierced  with 
an  aperture  4  mm.  high  and  at  least  30  mm. 
broad.  It  is  fixed  to  the  wick-holder  by 
means  of  a  clip,  and  is  placed  at  such  a 
height  that  the  aperture  is  about  10  mm. 
above  the  top  of  the  wick-holder.  For  the 
purpose  of  testing  sensitive  preparations 
with  this  lamp,  the  amount  of  light  falling 
vertically  upon  a  surface  placed  at  1  m.  is 
called  a  meter-candle.  The  amount  of  light 
necessary  to  produce  visible  action  upon  a 
gelatino-bromide  plate  is  thus  attainable  in 
definite  figures.  An  interesting  table  of 
comparisons  obtained  with  this  lamp  was 
given  by  Dr.  J.  M.  Eder  in  Mosaics,  1891, 
to  which  paper  the  reader  is  referred. 

Analysis.  Disintegration  of  chemical 
combinations  for  the  purpose  of  ascertain- 
ing their  components  (qualitative  analysis), 
and  their  relative  proportions  (quantitative 
analysis). 

Anascope.  A  focussing  glass  through 
which  the  picture  on  the  ground-glass  is 
seen,  not  reversed  but  true  to  nature. 

Anastigmat.  A  wide-angle  double-ob- 
jective, but  unsymmetrically  constructed 
(introduced  by  Carl  Zeiss).  Its  front  lens 
is  flat,  considerably  smaller  than  the  very 
convex  back  lens,  and  perfectly  free  from 
astigmatic  aberration  of  the  slanting  rays, 
yet  leaving  a  large  picture-field  perfectly 
flat,  thus  giving  extraordinary  uniformity 
of  sharpness  over  a  large  field  even  with  a 
comparatively  large  opening.  The  lenses 
are  of  silicate  glass. 

Anatomical  ^Photography.  The  applica- 
tion of  photography  to  the  purposes  of  study 
in  anatomy  and  surgery.  It  is  extensively 
pursued  in  hospitals,  and  has  been  applied 
to  almost  all  kinds  of  cases  with  great  effect. 

Angle  of  Field.  Width  of  angle;  the 
angle  at  which  the  round  picture  of  the  object 
to  be  photographed,  projected  by  the  objec- 
tive upon  the  ground-glass,  appears  as  seen 
from  the  optical  centre  of  the  lens.  Of  this 
picture  only  the  centre  portion  is  sharp,  or 
fit  for  use,  and  is  called  angle  of  view."  It 
becomes  extended  as  the  objective  is  stopped 
down.  The  angle  of  field  is  always  greater 
than  the  angle  of  view. 

Angle  of  Incidence.  The  angle  which  a 
ray  of  light,  falling  upon  a  plane,  forms  with 
the  pelrpendicular  of  that  plane.    The  angle' 
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Fig.  10. 


of  incidence  and  the  angle  of  reflection  are 
always  equal. 

Angle  of  View.  Having  found  the  focus 
of  a  lens  (which  see)  the  included  angle  may- 
be determined  as  follows :  Let  A  B  be  the 
diameter  of  the  circle  of  light  given  by  the 
lens,  which,  of  course,  is  easily  determined 
by  measurement, 
and  C  D  the  equi- 
valent focus  as 
found ;  we  want  the 
angle  A  D  B.  We 
have  A  C  — D  C 
tan.,  ADC  tan., 

ADC-^g,  from 

the  angle,  A  D  B 
—  2A  D  C,  is  easily 
computed  by  loga- 
rithms. 

The  law  which 
fixes  the  f o  c  a  1 
length  of  a  meniscus  objective  is  different 
from  that  in  the  case  of  the  combination.  In 
the  meniscus  the  apex  of  the  emitted  cone  is 
coincident  with  the  optical  centre^  and  from  that 
optical  centre,  not  the  actual  centre,  the  focal 
length  must  be  measured. 

In  Fig.  11  let  o  o^  be  the  centre  of  curva- 
ture of  the  faces  of  the  meniscus  lens,  ex- 
posed, of  course,  with  its  concave  surface 
toward  the  light.    Let  a  ray  of  light,  r,  be 

Fig.  11. 


incident  upon  the  first  surface  at  s  at  such 
an  angle  that  it  will,  after  refraction,  pass 
through  the  optical  centre  c,  which  in  the 
case  of  a  meniscus  presented  with  its  con- 
cave surface  to  the  object,  as  usual,  is 
always  outside  of  the  lens  on  the  convex 
side.    It  will  at  8  be  deflected  towaird  the 


normal,  o  n,  and  reach  the  second  surface 
at  8^,  where  it  will  be  deflected  away  from 
the  normal,  o^  n^,  of  the  exterior  curve,  and 
will  pass  through  the  centre  c.  As  there  is 
no  second  lens,  it  will  suffer  no  further  de- 
flection, and  therefore  the  optical  centre  is 
in  this  case,  also,  the  apex  of  the  cone  of 
emitted  rays.  If  the  ray  R  s  be  produced,  it 
will  cut  the  axis  at  a  point,  a,  which  is  the 
apex  of  the  cone  of  entering  rays.  The  dis- 
tance from  the  point  c  (and  not  from  the 
actual  centre  of  the  lens)  to  the  focussing- 
screen  will  be  the  equivalent  focal  length. 

Angular  Aperture.  The  diameter  of  a 
lens  taken  in  connection  with  its  focal  length. 
Thus  we  may  have  lenses,  single  or  com- 
pound, of  various  sizes,  and  all  of  the  same 
angular  aperture ;  and,  conversely,  we  may 
have  several  lenses  of  the  one  actual  aper- 
ture or  diameter,  but  of  various  angular 
apertures  (provided  their  foci  differ).  It  is 
important  to  photographers  to  have  a  clear 
conception  of  angular  aperture,  as  with  it 
varies  the  intensity  of  the  chemical  as  well 
as  visual  images,  this  intensity  being  as  the 
square  of  the  angular  aperture. 

Anhydrous.  Perfectly  dry;  destitute  of 
water. 

Aniline.  C6H5(NH2).  Phenylamine, 
amido-benzene.  A  coal-tar  derivative,  and 
the  source  of  many  dyes  used  in  photography 
and  in  the  manufacture  of  cyanine.  When 
perfectly  pure  aniline  is  a  colorless  liquid, 
but  as  generally  obtainable  is  of  a  brown 
color,  and  is  very  poisonous. 

In  1890  Dr.  R.  E.  Liesegang  suggested  the 
use  of  varnish  in  which  a  little  of  any  red  or 
green  aniline  dye  had  been  dissolved  for  use 
as  a  means  of  intensifying  negatives.  It  is 
used  for  coloring  positives  for  "moonlight 
effects." 

Aniline  Process.  This  process,  invented 
by  Willis,  of  Birmingham,  is  useful  for  the 
reproduction  of  line  subjects ;  it  is  based  on 
the  property  of  the  bichromates  of  forming, 
with  aniline  salts,  dark-colored  precipitates. 

Suitable  sized  paper  is  coated  with 


Potassium  bichromate 
Phosphoric  acid  (diluted) 
Water  •       ,       .       .       , 


30  grains. 
1  drachm. 
1  fluidounce. 


Float  for  one  minute  and  dry  quickly  in  a 
warm  room.  When  dry  the  print  can  be 
exposed  under  a  drawing  or  transparency 
until  all  the  details  are  visible.  Develop- 
ment is  effected  by  means  of  the  vapors  of 
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aniline  dissolved  in  benzole  or  alcohol,  sprin- 
kled on  blotting-paper,  and  placed  in  a  shal- 
low box,  to  the  lid  of  which  the  print  to  be 
developed  is  fixed.  When  developed  the 
prints  should  be  washed,  and  then  immersed 
in  acidulated  water  (1  part  sulphuric  acid  to 
100  parts  water),  and  again  washed.  Aniline 
prints  are  fairly  permanent,  and  the  process 
IS  valuable  because  of  its  simplicity  and 
rapidity. 

Endemann  and  Gottlieb  also  patented 
similar  methods  of  utilizing  aniline  for  print- 
ing purposes,  but  the  processes  are  seldom 
used.  Variation  of  tones  is  obtainable  by 
the  addition  of  diluted  gallic  acid  or  ammo- 
nia to  the  last  washings. 

ATiimal  Charcoal.  A  common  article  of 
commerce,  known  as  ivory  black.  It  may  be 
prepared  by  burning  ivory  or  bone  shavings 
m  a  close  crucible.  It  is  employed  in  pho- 
tography to  decolorize  the  aceto-nitrate  of 
silver  which  has  served  with  albumen. 

.Ajinotto.  A  valuable  coloring  matter, 
from  the  pellicles  of  the  reeds  of  the  Bixa 
orellana.  Dissolves  in  alcohol,  ether,  vola- 
tile and  fixed  oils,  to  each  of  which  it  im- 
parts a  beautiful  orange  color ;  very  soluble 
in  alkaline  dyes,  which  darken  it,  and  in 
strong  sulphuric  acid,  which  turns  it  blue. 
The  best  annotto  is  known  as  roll  annotto. 

Anthotype.  A  photographic  process  dis- 
covered by  Sir  John  Herschel,  and  founded 
upon  the  sensibility  of  the  expressed  juice  of 
flowers.  Certain  precautions  are  necessary 
in  extracting  the  coloring  matter  of  flowers. 
The  petals  of  fresh  flowers  are  carefully 
selected  and  crushed  to  a  pulp  in  a  marble 
mortar,  either  alone  or  with  the  addition  of 
a  little  alcohol,  and  the  juice  expressed  by 
squeezing  the  pulp  in  a  clean  linen  or  cotton 
cloth.  It  is  then  to  be  spread  upon  paper 
with  a  flat  brush,  and  dried  in  the  air  with- 
out artificial  heat.  If  alcohol  be  not  added, 
the  application  on  paper  must  be  performed 
immediately,  as  the  air  (even  in  a  few  min- 
utes) irrecoverably  changes  or  destroys  their 
color.  If  alcohol  be  present  this  change  is 
much  retarded,  and  in  some  cases  is  entirely 
prevented.  Most  flowers  give  out  their  color- 
ing matter  to  alcohol  or  water.  Some,  how- 
ever, refuse  to  do  so,  and  require  the  addition 
of  alkalies,  others  of  acid,  etc.  Alcohol  has, 
however,  been  found  to  enfeeble,  and  in  many 
cases  to  discharge  altogether  these  colors; 
but  they  are,  in  most  cases,  restored  upon 
drying,  when  spread  over  paper.  Papers 
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tinged  with  vegetable  colors  must  always  be 
kept  in  the  dark,  and  perfectly  dry.  The 
color  of  a  flower  is  by  no  means  always  or 
usually  that  which  its  expressed  juice  im- 
parts to  white  paper.  Sir  John  Herschel 
attributes  these  changes  to  the  escape  of 
carbonic  acid  in  some  cases ;  to  a  chemical 
alteration  depending  upon  the  absorption  of 
oxygen  in  others,  and  again  in  others,  especi- 
ally where  the  expressed  juice  coagulates  on 
standing,  to  a  loss  of  vitality  or  disorganiza- 
tion of  the  molecules.  To  secure  an  even- 
ness of  tint  on  paper,  the  following  manipu- 
lation is  recommended:  The  paper  should 
be  moistened  on  the  back  by  sponging  and 
blotting  off.  It  should  then  be  pinned  on  a 
board,  the  moist  side  downward,  so  that  two 
of  its  edges  (suppose  the  right  hand  and 
lower  ones)  shall  project  a  little  beyond  those 
of  the  board.  The  board  then  being  inclined 
twenty  or  thirty  degrees  to  the  horizon,  the 
alcoholic  tincture  (mixed  with  a  very  little 
water,  if  the  petals  themselves  be  not  very 
juicy)  is  to  be  applied  with  a  brush  in  strokes 
from  left  to  right,  taking  care  not  to  go  over 
the  edges  which  rest  on  the  board,  but  to 
pass  clearly  over  those  that  project,  and  ob- 
serving also  to  carry  the  tint  from  below 
upward  by  quick,  sweeping  strokes,  leaving 
no  dry  spaces  between  them,  but  keeping  up 
a  continuity  of  wet  spaces.  When  all  is  wet, 
cross  them  by  another  set  of  strokes  fi-om 
above  downward,  so  managing  the  brush  as 
to  leave  no  floating  liquid  on  J;he  paper.  It 
must  then  be  dried  as  quickly  as  possible, 
avoiding  such  heat  as  may  injure  the  tint. 

AntLracotjrpy.  A  process  of  reproduc- 
tion, especially  adaptable  to  the  copying  of 
subjects  in  line  on  thin  (transparent)  paper, 
first  described  by  Dr.  Sobacchi.  The  process 
is  based  upon  the  property  of  an  image  ob- 
tained on  a  bichromated  gelatine  film  to 
swell  up  and  become  sticky  in  warm  water, 
in  those  parts  not  affected  by  light,  whereby 
those  parts  are  adapted  to  receive  and  hold 
powdered  colors.  Anthracotypy  is  described 
at  length  in  Lietze's  Heliographic  Processes, 

Antimony.  A  metal  found  in  a  free  state 
associated  with  arsenic,  silver,  and  nickel ; 
of  a  bluish-white  color,  very  brittle.  Anti- 
mony sulphide  is  employed  to  make  flash- 
light mixtures,  and  is  a  dangerous  substance 
to  handle.  Sulpho-antimoniate  of  sodium, 
usually  known  as  Schlippe's  salt,  is  used  for 
intensifying  collodion  negatives. 

Antiplanat.    A  non-symmetric  objective, 
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constructed  by  Steinheil,  with  front  lens  of 
positive  and  back  lens  of  negative  focus. 
The  latter  is  of  unusual  thickness,  in  order 
to  correct  the  aberrations  of  the  front  com- 
bination. There  are  two  kinds  of  antiplanat, 
one  for  portraits,  one  for  groups,  landscapes, 
enlargements,  etc.  The  antiplanat  combines 
all  the  other  necessary  good  qualities,  with 
the  extra  advantage  of  less  astigmation. 

Aperture.  A  term  applied  to  a  lens  de- 
noting the  actual  portion  which  permits  the 
rays  of  light  to  pass  through,  i.  e.,  that  por- 
tion which  is  actually  utilized  to  impress  the 
image  upon  the  plate.  It  is  incorrect  to  sup- 
pose that  the  diameter  of  the  lens,  or  of  the 
diaphragm  used,  constitutes  the  working 
aperture  of  a  lens.  Abney  gives  the  sub- 
joined method  of  ascertaining  the  available 
aperture : 

"  A  distant  object  is  focussed  in  the  camera 
so  that  the  ground-glass  may  be  at  the 
equivalent  focus  of  the  lens ;  this  screen  is 
then  removed  and  replaced  by  a  glass,  over 
which  is  pasted  opaque  paper.  A  candle  is 
then  brought  near  the  screen,  in  the  centre 
of  which  a  small  hole  has  been  punctured. 
The  diameter  of  the  disk  of  light  seen  upon 
the  front  lens,  coming  through  the  orifice  in 
the  screen,  represents  the  available  aperture 
of  the  lens  with  the  diaphragm  used  for  the 
experiment." 

Aphengescope.  An  instrument  used  for 
projecting  images  of  opaque  objects  upon  a 
screen ;  sometimes  called  an  opaque  lantern. 

Aplanatic.  The  defect  of  spherical  aber- 
ration divides  photographic  objectives  into 
two  classes.  Some,  when  used  with  open 
aperture,  give  a  sharp  image  over  a  restricted 
focal  plane;  others,  used  with  open  aper- 
ture, give  only  a  confused  general  image. 
Lenses  free  from  spherical  aberration  are 
called  aplanatic,  the  spherical  aberration 
having  been  corrected  by  the  arrangement 
of  the  lenses  which  form  them.  An  aplanatic 
lens  is,  therefore,  a  lens  free  from  spherical 
aberration,  which  will  give  a  sharp  image 
with  the  open  aperture.  By  the  use  of 
smaller  diaphragms  the  naturally  small  area 
of  sharp  definition  given  by  such  a  lens  may 
be  extended.  Latterly,  the  term  aplanatic 
has  been  used  to  include  also  freedom  from 
chromatic  aberration. 

Aplanatic  Lens.  A  double  objective,  free 
from  spherical  aberration  and  from  distor- 
tion. It  gives  pictures  sharp  in  the  middle, 
even  without  diaphragming,  and  with  it, 


only  the  edges  of  the  picture,  not  the  middle, 
gain  greater  sharpness.  Aplanats  are,  ac- 
cording to  their  construction,  divided  into 
portrait,  group,  landscape,  and  wide-angle 
aplanats. 

Apochromat.  A  type  of  lens-construction 
(by  Carl  Zeiss)  entirely  free  from  chromatic 
aberration.  The  objective  (triplet)  consists 
of  two  single  crown-glass  concavo-convex 
lenses  (meniscus),  with  a  triple  cemented  cor- 
recting lens  of  smaller  diameter  between. 
This  central  lens  effects  the  chromatic  and 
spherical  correction  of  the  objective;  it  is 
made  of  light  borate  flint  glass. 

Apparatus.  A  term  applied  without  dis- 
tinction to  the  implements  used  in  photo- 
graphic manipulation.  Each  article  is  de- 
scribed under  its  appropriate  head  in  this 
work. 

Apparatus  for  Cleansing  Silver  Solution. 
Devised  by  Prof.  E.  Stebbing,  and  described 
as  follows : 

A  and  B  are  two  bottles,  containing  about 
a  pint  of  water  each ;  these  two  bottles  are 

Fig.  12. 


connected  together  by  means  of  an  India- 
rubber  tube,  the  ends  of  which  are  fixed  up 
in  two  pieces  of  glass  tubing,  goingthrough 
the  two  India-rubber  corks,  D,  D^.  The 
cork  D'  is  perforated,  in  order  to  let  a  piece 
of  silver  wire  move  up  and  down  in  the 
bottle  with  ease,  to  the  end  of  which  is 
riveted  a  small  silver  spoon,  E.  Through 
the  cork  of  the  other  bottle.  A,  another  tube 
is  passed ;  this  tube  descends  to  the  bottom, 
and  is  curved  at  its  top ;  see  F.    In  order  to 
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set  this  apparatus  at  work,  fill  the  two  bot- 
tles with  wat<?r  up  to  the  dotted  lines,  H  H. 
Take  120  minims  of  a  new  stock  silver  solu- 
tion containing  a  known  quantity  of  acetic 
acid,  pour  it  into  the  bottle,  B,  then  take  a 
few  grains  of  bicarbonate  of  soda,  roll  it  in  a 
piece  of  paper,  and  place  it  in  the  spoon,  E ; 
now  push  the  corks  firmly  into  the  necks  of 
the  bottles,  then  put  a  graduated  vase  under 
the  point  of  curved  tube,  F.  Now,  if  the 
silver  rod  be  pushed  down  into  the  liquid 
the  paper  will  burst,  and  an  emission  of  car- 
bonic acid  gas  will  take  place ;  this  will  flow 
along  tube  C,  and  press  upon  the  surface  of 
the  water  in  bottle  A.  The  water  will  then 
begin  to  rise  and  flow  out  of  the  curved  tube, 
F.  When  this  ceases  the  bottle  B  must  be 
slightly  shaken  until  no  more  water  will  flow 
out.  The  exact  quantity  of  this  must  be 
written  down.  The  contents  of  the  bottle 
B  must  be  thrown  into  the  silver-waste  tray, 
the  bottle  well  rinsed,  and  filled  again  with 
water  up  to  the  dotted  lines.  The  same  with 
bottle  A.  Now,  take  exactly  120  minims  of 
the  silver  solution  which  has  been  boiled, 
and  operate  in  the  same  manner.  If  only 
half  the  quantity  of  water  that  was  driven  out 
by  the  first  operation  be  obtained,  it  is  a  proof 
that  the  solution  lost  half  its  acetic  acid  by 
evaporation.  The  quantity  necessary  to 
bring  it  up  to  its  proper  standard  can  be 
easily  calculated  and  added. 

Aqua-Ammonia.  An  aqueous  solution 
of  a  volatile  gas.  Ammoniacal  gas  contains 
1  atom  of  nitrogen  combined  with  3  of 
hydrogen.  Ammoniacal  gas  is  largely  solu- 
ble in  water,  and  possesses  alkaline  proper- 
ties. It  difiers,  however,  from  the  other 
alkalies  in  one  important  particular — it  is 
volatile ;  hence  the  original  color  of  turmeric 
paper  affected  by  ammonia  is  restored  by  the 
application  of  heat.  Aqua-ammonia  absorbs 
carbonic  acid  from  the  air,  and  is  converted 
into  carbonate  of  ammonia;  it  should  be,  there- 
fore, kept  in  glass-stoppered  bottles.  It  also 
contains  chloride  of  ammonium,  detected  on 
the  application  of  a  solution  of  nitrate  of 
silver  acidified  with  nitric  acid. 

Aqua  Regia.  Nitro-muriatic  acid.  So 
named  from  its  being  the  only  solvent  of 
gold.  It  is  made  by  mixing  1  part  of  nitric 
with  2  parts  muriatic  (hydrochloric)  acid, 
and  3  parts  water.  Used  photographically 
in  the  manufacture  of  chloride  of  gold  and  in 
bromide  of  silver  collodion  emulsion  to  pre- 
vent fog. 


Aquatint.  The  manner  of  coloring ;  also 
the  graining  of  metal  plates  for  process  work 
by  dusting  a  resin,  and  partly  melting  it, 
thus  serving  as  an  etching  ground. 

Aqueous.  Watery;  partaking  of  the 
nature  of  water ;  abounding  in  water. 

Aqueous  Solution.  Any  substance  dis- 
solved in  water. 

Arcliitectural  Photography.  This  is  a 
branch  of  photographic  work  which  de- 
mands considerable  skill  and  patience  in 
the  photographer,  and  an  extensive  outfit 
in  the  way  of  apparatus,  in  order  to  gain  the 
most  effective  results. 

Apparatus.  A  good,  roomy-topped  tripod 
capable  of  varied  adjustment ;  a  view  camera, 
square  in  form  with  reversible  back,  front 
and  back  swing  movement,  and  a  reliable 
spirit  level.  Rectilinear  lenses,  of  long  and 
short  focus,  and  a  reasonably  wide  angled 
objective  are  essential ;  for  5x7  plates  a  lens 
of  7  inches  focus  will  be  found  most  useful. 

The  point  of  view  is  an  important  matter ; 
if  an  extended  view  from  the  street,  or  from 
a  neighboring  window  can  be  secured,  good 
results  may  be  expected,  with  pleasing 
effects  of  perspective.  A  careful  study  of 
the  lines  formed  by  this  or  that  view  of  a 
building  will  insure  harmony  in  the  photo- 
graph, which  is  desirable.  If  it  is  impossible 
to  get  far  enough  away  from  the  subject,  a 
wide-angle  lens  should  be  employed,  but  dis- 
tortion must  be  looked  for,  and  corrected  as 
far  as  possible. 

Lighting.  As  a  rule,  strong  sunlight,  pro- 
ceeding from  one  or  another  side  of  a  build- 
ing, is  best  suited  to  architectural  work, 
giving  shadow  and  relief. 

Exposure  and  development  of  such  subjects 
require  care  and  patience,  and  must  neces- 
sarily vary  with  each  picture.  Over-exposure 
will  give  flat  negatives,  lacking  in  density 
and  contrast,  while  under-exposure  gives 
harsh  black  and  white  effects.  The  color  of 
the  building,  season,  and  time  of  day  require 
consideration  before  exposure.  Develop- 
ment should  proceed  gradually,  density  and 
vigor  being  first  looked  after,  when  detail 
may  be  secured  by  proper  addition  of  alkali. 
Eikonogen  and  hydroquinone  offer  many 
advantages  for  such  work.  Printing  may 
be  suitaoly  done  on  albumen,  plain  silver 
paper,  or  bromide,  this  latter  being  specially 
adapted  for  such  work. 

Argentine.  Resembling  silver;  pertain- 
ing to  silver,  or  sounding  like  it.  A  silicious 


ARGB 


36 


ARTI 


variety  of  carbonate  of  lime,  having  a  silvery 
white,  pearly  lustre,  and  a  varying  or  curved 
lamellar  structure. —  Webster.  In  photography 
it  is  used  in  the  sense  of  the  first  definition. 

Argentine  Compounds.  In  photography, 
compounds  of  substances  with  silver. 

Argentometer.  An  instrument  for  meas- 
uring the  strength  of  silver  solutions. 

Argentotype  Paper.  A  paper  introduced 
by  Dr.  Ad.  Hesekiel;  light-sensitive,  and 
prepared  with  iron  and  silver  salts  for  prints 
from  negatives.  It  prints  very  quickly,  fur- 
nishing brown-black,  platinum-like  pictures 
with  matt  surface. 

Aristogen.  A  concentrated  hydroquinone 
developer,  by  Dr.  Ed.  Liesegang,  for  develop- 
ing partly  printed  pictures  on  Aristo  paper ; 
is  mixed,  before  using,  with  12  times  its  bulk 
of  water.  With  greater  dilution  the  prints 
become  softer  from  hard  negatives. 

Aristotype.  This  name  was  first  applied 
to  a  gelatino-chloride  printing  paper,  intro- 
duced in  Europe  by  Dr.  Liesegang.  In  this 
country,  however,  the  name  is  given  indis- 
criminately to  almost  all  the  newer  printing- 
out  chloride  papers,  whether  gelatine,  col- 
lodion, or  celloidine  enters  into  the  emulsion. 

Aristot3rpe  Paper.  A  paper  coated  with 
gelatino-chloride  of  silver  for  the  printing- 
out  process.  It  renders  strong  prints  from 
even,  flat  negatives,  and  is  easy  to  work. 
Both  glossy  and  matt  prints  can  be  obtained 
with  it,  but  the  high  gloss  renders  the  most 
detail. 

Arrangement.  The  arrangement  of  per- 
sons or  objects  to  be  photographed,  as  regards 
the  motive  of  the  picture,  as  also  the  distri- 
bution of  the  light  according  to  art  rules. 

Arrowroot  Paper.  Pure  photographic 
paper  coated  with  a  thin  film  of  arrowroot, 
which  film  closes  the  pores  of  the  paper  and 
gives  a  fine  surface  texture  suitable  for  print- 
ing by  photographic  methods.  For  the  prep- 
aration of  arrowroot  paper,  Vogel  recom- 
mends : 

Water 100  parts. 

Chloride  of  Sodium   ....       2     " 
Arrowroot 35^  " 

For  sensitizing,  Liesegang  advises : 

Nitrate  of  Silver 1  part. 

Distilled  Water 12  parts. 

The  paper  is  floated  for  one-half  or  one 
minute,  and  when  dry  again  treated  with 

atrlcAcid 1  part. 

Alcohol 48  parts. 


When  dry  it  is  preserved  in  the  dark.  After 
printing,  arrowroot  paper  may  be  treated 
similarly  to  albumenized  paper,  but  the 
toning  and  fixing  solutions  should  only  be 
of  half  the  strength  usually  employed.  This 
paper  lends  itself  admirably  to  toning  with 
platinum  or  aluminium  chloride,  giving  matt- 
surface  prints  of  great  beauty. 

Arseniate.  A  salt  formed  by  arsenic  acid 
combined  with  any  base. 

Arseniate  of  Ammonia.  A  compound  of 
arsenic  and  ammonia.  To  prepare  it,  take 
a  strong  solution  of  arsenic  acid  and  saturate 
it  with  the  liquor  of  sesqui-carbonate  of 
ammonia,  and  then  evaporate  and  crystallize. 

Arsenic.  A  metal  of  a  steel-gray  color 
and  brilliant  lustre,  and  quite  brittle.  It 
forms  alloys  with  most  of  the  metals. 

Arsenic  Acid.  An  acid  compound  of  two 
equivalents  of  arsenic  and  five  of  oxygen. 

Arsenious  Acid.  An  acid  composed  of 
two  equivalents  of  arsenic  and  three  of 
oxygen. 

Arsenite.  A  salt  formed  by  arsenious 
acid  with  a  base. 

Artificial  Ivory.  Artificial  ivory  appli- 
cable to  photography  is  the  invention  of  Mr. 
Mayal,  of  London.  Grind  sulphate  of  baryta 
with  albumen,  until  thoroughly  mixed,  very 
fine,  and  it  loses  its  tacky  nature ;  roll  it  into 
slabs  on  glass  or  porcelain  plates  with  a 
glass  or  porcelain  roller,  and  after  drying  it 
will  receive  a  beautiful  ivory  surface  by 
polishing,  which  may  be  done  by,  first,  fine 
rottenstone  and  then  rouge,  using  chamois- 
skin.  Prepare  it  by  the  ammonio-nitrate  of 
silver  process  and  print  from  a  negative  as 
usual  with  paper.  Care  must  be  taken  not 
to  soak  the  substance.  The  solutions  must 
be  poured  on  gently. 

Artificial  Light  in  Photography.  Since 
the  introduction  of  the  highly  sensitive  gel- 
atine dry  plate  the  use  of  artificial  light  has 
become  not  only  possible,  but  general,  in 
many  photographic  processes.  The  lights 
used  are  electric,  gas,  magnesium,  aluminium, 
lime,  and  various  mineral  oils.  In  England 
Van  der  Weyde  uses  the  electric  light  ex- 
clusively for  portraiture,  while  Kurtz,  Rock- 
wood,  and  others  in  New  York  and  elsewhere 
have  adopted  similar  methods  with  complete 
success.  In  the  January,  1894,  number  of 
Wilson^s  Photographic  Magazine  was  given  a 
portrait  study  by  Strauss,  taken  by  the  aid 
of  an  incandescent  light  of  100-candle  power. 
Generally  speaking,  however,  the  arc  light 
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is  used  for  this  purpose,  and  also  in  many 
photo-mechanical  and  enlarging  establish- 
ments for  copying,  enlarging,  and  printing. 
When  gaslight  is  employed,  Sugg's  or  Wig- 
ham's  burners  are  used ;  fine  results  have 
also  been  obtained  by  means  of  the  incan- 
descent system  of  gas-lighting.  By  the  use 
of  ordinary  gaslight  house  and  commercial 
interior  work  is  rendered  easy  of  accomplish- 
ment, orthochromatic  plates  being  advised 
in  this  connection.  The  uses  of  magnesium 
and  aluminium  in  various  forms  are  mani- 
fold, and  suggest  themselves  particularly  for 
dark  and  confined  interiors,  such  as  caves, 
grottos,  etc.  In  Berlin,  Herr  Schirm  oper- 
ates a  portrait  studio  by  magnesium  lighting 
used  exclusively.  Lime-light  and  the  light 
of  mineral  oils  are  used  with  advantage  in 
enlarging  and  printing  bromide  and  chloride 
papers  and  plates.  The  subject  of  pho- 
tography by  artificial  light  is  too  extensive 
to  admit  of  detailed  treatment  here;  fully 
detailed  accounts  of  its  applications  may  be 
found  in  Vogel's  Progress  of  Photography, 
Duchochois'  Photography  at  Night,  the  Mo- 
saics of  recent  years,  and  by  consulting  a  file 
of  any  photographic  journal. 

Artigues'  Process.  A  method  of  carbon 
printing  invented  by  M.  Artigues,  of  Bor- 
deaux, in  1889,  which  is  now  becoming 
widely  known  and  appreciated  in  Europe. 
A  thin  film  of  gelatine  is  coated  on  paper, 
and  when  set  is  sprinkled  with  black  powder. 
When  dry  it  is  bichromated  from  the  back 
of  the  paper.  Development  is  effected  by 
mixing  white  sawdust  with  hot  water,  and 
applying  it  to  the  print  (exposed)  while  held 
in  a  vertical  position.  The  prints  obtained 
by  this  method  have  certain  peculiar  quali- 
ties not  obtained  by  older  processes,  and  its 
application  in  photo-mechanical  processes 
renders  it  extremely  interesting.  Artigues' 
paper  may  now  be  obtained  commercially. 

Artotype.  A  name  given  to  a  photo- 
mechanical or  photo-lithographic  process. 
Much  the  same  as  the  collotype  or  photo- 
type. 

Art  Principles.  The  rules  of  art  as  laid 
down  by  the  old  masters,  which  involve  the 
application  of  composition,  light  and  shade, 
and  of  the  trained  eye  to  the  production  of 
pictures.  "  To  walk  is  natural ;  to  dance  is 
an  art."  To  make  photographs  is  easy ;  to 
make  pictures  is  an  art. 

Asplialt.  A  pitchy  substance;  brown- 
black  ;   soluble  in  ether,  benzine,  spirits  of 


turpentine  and  chloroform;  loses  its  solu- 
bilitv  by  exposure  to  light.  When  thas  made 
insoluble  it  resists  the  etching  action  of  acids 
and  is  used  in  different  photo-mechanical 
processes.  (See  AsphaUum.)  Varnish  is 
also  made  from  it.     (See  Bitumen.) 

Asphaltum  (or  Bitumen)  Process.  If  a 
zinc,  copper,  or  stone  plate  is  coated  with  a 
solution  of  asphaltum  in  ether,  chloroform, 
or  lavender  oil,  dried  in  the  dark,  and  ex- 
posed to  light  under  a  "negative,  the  parts 
affected  by  light  become  insoluble,  while 
those  protected  from  the  light  by  the  dense 
portions  of  the  negative  remain  soluble  and 
may  be  washed  off  with  one  of  the  above 
solvents,  when  the  plate  may  be  etched  with 
dilute  acid.  This  is  the  foundation  of  several 
photo-mechanical  processes. 
i  Asphaltum  Vamisli.  Boil  500  parts 
of  asphaltum,  mix  well  with  250  parts  of 
linseed  oil,  and  when  cool  add  250  parts  of 
spirits  of  turpentine.  Is  used  for  coating 
and  repairing  dishes. 

Astigmation.  This  word  is  derived  from 
the  Greek,  and  means  "  not  coming  to  one 
point."  If  we  focus  a  well-defined  round 
object,  situated  in  the  axis  of  a  lens  of  a  wide 
aperture,  on  a  screen,  we  find  the  image 
round ;  even  if  we  move  the  screen  in  and 
out  of  the  focus,  the  image  will  get  only  less 
sharp ;  but  if  we  turn  the  lens  sideways,  so 
as  to  get  the  image  of  the  same  object  formed 
by  pencils  oblique  to  the  axis,  then  we  will 
observe  that  it  is  no  longer  possible  to  form 
a  sharp  image  of  the  object,  and  by  moving 
the  screen  in  and  out  of  the  focus  the  image 
appears  elongated,  horizontally  or  vertically. 

Now  let  us  see  Avhether  it  can  be  made 
clear  be  the  following  figure  ( 13).  (7  Z>  is  a 
convex  lens,  of  which  ^  ^  is  the  axis.  The 
lens  is  represented  in  perspective,  as  we  have 
to  show  two  planes,  in  different  directions. 
The  radiating  point  R  is  situated  at  infinity, 
and  outside  of  the  principal  axis.  We  will 
lay  a  plane  through  the  axis  A  B  and  the 
point  R,  which  will  cut  the  lens  in  its  diam- 
eter C  D.  Let  us  lay  another  plane  through 
the  point  R,  at  a  right  angle  to  the  former, 
and  which  will  cut  the  lens  in  its  diameter 
E  F.  If  we  draw  the  line  R  p  through  the 
optical  centre  of  the  lens,  a  ray  following  it 
would  not  be  refracted,  as  we  have  seen 
before,  and  constitutes  a  secondary  axis. 
Rp  is  the  line  where  the  two  planes  cut  each 
other,  and  consequently  belongs  to  both 
planes.    Let  us  draw  the  two  extreme  rays, 
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R'  Cand  R^  D  of  the  diameter  CD,  which, 
after  refraction,  are  Tand  jo'',  as  we  learned 
by  analyzing  spherical  aberration.  If  we 
now  look  to  the  other  plane,  the  rays  R^^  F 
and  R^^  E  are  symmetrical  to  the  axis,  and 


Fig.  13. 


are  exactly  equally  refracted,  meeting  at 
the  point  aS*.  If  the  lens  is  now  diaphragmed 
down,  so  as  to  improve  the  aberration  of  the 
plane  CD,  we  find  that  we  have  for  one  lens 
two  distinct  foci.  If  we  focus,  for  instance, 
a  brick  wall,  we  will  have  the  horizontal 
white  mortar  lines  in  focus,  while  the  vertical 
ones  are  out  of  focus,  and  vice  versa.  By 
looking  to  the  figure  you  can  easily  see  that 

that    universal 
^^s- 14-  doctor  in  optics, 

the  diaphragm, 
will  also  cure 
astigmation,  at 
least  will  bring 
it  to  a  mini- 
mum. Fig.  14 
will  suggest  a 
way  by  which 
astigmation 
maybe  destroyed  almost  completely.  The 
diaphragm  D  divides  the  lens  L  into  an  in- 
finite number  of  lenses,  of  which  each  acts 
on  a  different  radiating  point,  and  the  pencils 
in  or  out  of  the  axis  strike  the  lenses  almost 
normally,  hence  such  a  combination  is  not 
only  nearly  free  of  distortion,  but  of  astigma- 
tion also. 

Astrometeoroscope.  An  instrument  de- 
vised by  Pilcher,  for  use  with  the  optical 
lantern,  by  means  of  which  the  screen  is 
made  to  appear  as  if  covered  with  a  network 
of  geometrical  designs  which  constantly 
change  their  form. 

Astronomical  Photography.  When 
Arago,  in  1839,  first  enunciated  before  the 
Academy  of  France  the  process  of  Daguerre, 
he  referred  to  the  possibility  of  the  useful- 


of  photography  in  astronomical  re- 
search. His  prediction  has  been  wonderfully 
verified,  and  to-day  the  applications  of  pho- 
tography in  astronomy  are  so  important  and 
various  that,  to  describe  them,  a  volume 
would  hardly  suffice.  As  a  general  thing, 
however,  astro-photography  requires  special 
apparatus  and  equipment,  and  is  therefore 
beyond  the  capacity  of  most  workers.  An 
interesting  risurn^  of  the  means  used  in  this 
branch  of  work  is  given  in  Abney's  Treatise 
on  Photography. 

Solar  Photography  comprises  the  photo- 
graphic study  of  the  solar  surface  ana  phe- 
nomena. The  earliest  achievement  in  this 
direction  was  the  daguerrotype  of  the  solar 
prominences,  obtained  by  Berkowsky  in  1851. 
Since  the  gelatine  dry  plate  has  been  intro- 
duced into  spectroscopic  investigation,  the 
work  of  solar  photography  has  made  great 
progress. 

Lunar  Photography,  the  study  of  the  moon 
in  its  phases  and  phenomena,  was  first 
attempted  by  Draper  in  1840,  who  succeeded 
in  obtaining  a  daguerrotype  of  the  moon 
after  some  hundreds  of  trials.  Afterward, 
in  1852,  by  the  wet  collodion  process,  De 
la  Rue  obtained  a  superb  lunar  photograph, 
as  also  did  Eutherfiird  at  a  later  date.  The 
finest  recent  photographs  of  the  moon  ob- 
tained are  probably  those  by  the  brothers 
Henry,  of  Paris,  made  in  1890-91. 

Stellar  Photography  is,  perhaps,  the  most 
widely  useful  of  all  branches  of  astro-pho- 
tography, and  comprises  the  photography  of 
the  planets,  stars,  etc.,  recording  the  number 
and  magnitude  of  stars  and  mapping  the 
heavens.  The  current  astronomical  journals 
give  a  record  of  the  progress,  year  by  year, 
of  all  these  applications,  and  should  be  con- 
sulted by  those  interested. 

Astro-Photography.  The  application  of 
photography  to  the  study  and  observation  of 
the  stars. 

Atelier.  Glass-house;  studio;  furnished 
with  sky-  and  side-light  and  needed  arrange- 
ments for  regulating  the  light  when  making 
photographic  exposures. 

Atelier  Camera,  or  portrait  camera,  a 
camera  for  making  pictures  in  the  studio; 
should  be  adapted  for  all  kinds  of  photo- 
graphic work  rather  than  distinguished  for 
its  lightness  (desirable  in  travelling  cameras); 
easy  to  focus  with  accuracy;  manageable 
upon  the  stand;  supplied  with  all  modern 
improvements,  and  of  pleasing  form. 
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Atelier,  Portable.  Use  a  gray-blue  cloth 
background,  about  6  feet  wide  by  7  feet  high. 
The  top  and  the  sides  form  curtains,  are 
made  of  thin  stuff,  and  held  by  rings  to  the 


FIO.15. 


rods  of  the  frame-work.  All  may  be  taken 
apart  with  ease  and  rolled  around  the  sup- 
port pole  for  carriage. 

Atelier  Stand.  A  camera-stand  for  the 
studio ;  on  casters ;  easily  lowered  or  raised 
or  tipped ;  massive,  and  with  top  capable  of 
elongation. 

Atmospheric  Influence.  The  action  of 
the  atmosphere  on  substances.  In  photog- 
raphy, its  effect 'is  in  retarding  or  increas- 
ing photogenic  development  by  the  solar 
rays. 

Atom.  A  particle  of  matter  so  minute  as 
to  admit  of  no  division — the  first  principles 
or  component  parts  of  all  bodies.  In  chem- 
istry, a  supposed  ultimate  particle  or  com- 
ponent part  of  a  body ;  the  smallest  particle 
supposed  to  result  from  the  division  of  a 
body  without  decomposition. 

Atomic  Theory.  This  theory  was  pro- 
posed by  Dalton  and  facilitates  the  compre- 
hension of  chemical  reactions. 

It  is  supposed  that  all  matter  is  made  up 
of  an  infinite  number  of  minute  atoms,  which 
are  elementary,  and  do  not  admit  of  further 
division.    Each  of  these  atoms  possesses  an 


actual  weight,  although  inappreciable  by 
our  present  methods  of  investigation.  Simple 
atoms,  by  uniting  with  each  other,  form  com- 
pound atoms,  and  when  these  compounds  are 
"broken  up,  the  elementary  constituent  atoms 
are  not  destroyed,  but  sepa- 
rate from  each  other,  in  pos- 
session of  all  their  original 
properties. 

In  representing  the  simple 
atomic  structure  of  bodies, 
circles  may  be  used,  as  in  the 
diagram  given  below  (Fig.  16). 
a  is  a  compound  atom  of 
sulphuric  acid,  consisting  of 
an  atom  of  sulphur  united  in- 
timately with  three  of  oxygen ; 
b  is  an  atom  of  peroxide  of 
nitrogen  and  four  of  oxygen, 
NjO^;  and  c  an  atom  of  nitric 
acid,  composed  of  nitrogen  one 
atom,  oxygen  five  atoms,  or  in 
symbols  NjOj.  All  atoms  are 
not  of  the  same  weight,  those 
of  one  element  being  either 
lighter  or  heavier  than  those 
of  another;  thus,  an  oxygen 
atom  is  sixteen  times  as  heavy 
as  an  atom  of  hydrogen.  (See 
Atomic  Weights,  below.) 

Fig.  16. 
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Atomic  Weights.  Weights  or  proportions 
in  which  chemical  elements  combine. 

If  we  suppose  that  the  simple  atoms  of 
different  kinds  of  matter  differ  in  weight,  and 
that  this  difference  is  expressed  by  their 
equivalent  numbers,  the  laws  of  combination 
follow  by  the  simplest  reasoning.  It  is  easy 
to  understand  that  an  atom  of  one  element 
or  compound  would  displace  or  be  substi- 
tuted for  a  single  atom  of  another ;  therefore, 
taking  as  the  illustration  the  decomposition 
of  iodide  of  potassium  by  chlorine,  the 
weight  of  the  latter  element  required  to 
liberate  126  grains  of  iodine  is  36  grains, 
because  the  weights  of  the  atoms  of  those  two 
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elementary  bodies  are  as  36  to  126.  So  again, 
in  the  reaction  between  chloride  of  sodium 
and  nitrate  of  silver,  a  compound  atom  of 
the  former,  represented  by  the  weight  60, 
reacts  upon  a  compound  atom  of  the  latter, 
which  equals  170. 

Therefore  in  the  place  of  the  term  "  equiva- 
lent "  or  "  combined  proportion,"  it  is  more 
usual  to  employ  that  of  "atomic  weight." 
Thus  take  the  atomic  weight  of  oxygen  (rep- 
resented by  the  symbol  0)  as  8,  and  that  of 
sulphur  as  16 ;  the  atomic  weight  of  the  com- 
pound atom  of  sulphuric  acid,  or  SOg,  will 
be  equal  to  the  combined  weights  of  the  four 
simple  atoms;  i.  e.,  16+24=40. 

Auiine.  A  dark  gum-like  substance  made 
commercially  by  heating  a  mixture  of 
phenol,  oxalic  acid,  and  sulphuric  acid,  re- 
sulting in  a  crude  product.  This  is  dissolved 
in  warm  ammonium  hydroxide  and  per- 
mitted to  cool,  when  a  crystallized  precipi- 
tate is  obtained  which  is  purified  with 
alcohol.  Aurine  is  insoluble  in  water,  but 
freely  soluble  in  alcohol  or  ether,  and  is 
used  to  dye  fabrics  for  dark-room  window 
use,  or  to  back  dry  plates  to  avoid  halation, 
being  for  this  purpose  mixed  with  collo- 
dion. 

Auro-Chloride  of  Sodium.  A  compound 
consisting  of  gold,  chlorine  and  sodium.  To 
make  it,  dissolve  1  drachm  pure  gold  in 
aqua  regia  (see  aquaregia),  and  evaporate  to 
dryness ;  redissolve  and  add  100  grains  car- 
bonate of  soda,  stirring  till  complete  solution ; 
then  again  evaporate  to  dryness  and  bottle. 
This  is  a  most  excellent  substance  for  toning. 
The  bath  may  be  made  in  the  following  pro- 
portions :  Auro-chloride  of  sodium,  1  grain  ; 
chloride  of  lime,  i  grain ;  hypo,  soda,  42 
grains ;  water,  1  ounce.  This  forms  an  alka- 
line bath  which  admits  of  great  depth  of 
color  without  sulphurization. 

Aurotype.  Photographs  upon  paper  pro- 
duced by  a  preparation  of  gold,  the  dis- 
covery of  Mr.  Robert  Hunt.  The  process  is 
not  of  much  importance  practically. 

Auro-Uranium.  A  compound  of  gold  and 
uranium. 

Auro-Uranium  Process.  A  method  of 
printing  positive  photographic  proofs  by  the 
salts  of  uranium  and  gold.  (See  Uranium 
Process.) 

Autocopist.  An  apparatus  introduced  by 
a  Parisian  firm,  by  means  of  which  photo- 
types can  be  made  in  a  very  simple  way. 
The  print  is  made  from  parchment  sheets, 


sensitized  by  bichromate  of  potash.  A  com- 
mon letter-press  answers  for  printing. 

Autography.  A  process  for  transferring 
drawings  to  stone  or  zinc  for  lithographic 
printing.  The  drawing  is  done  with  litho- 
graphic ink  on  gelatinized  paper,  which  is 
then  laid,  face  down,  upon  a  clean  stone  or 
zinc  plate  and  pulled  through  the  press.  The 
paper  is  then  wetted  from  the  back,  the  gelat- 
inous preparation  softens  so  that  the  paper 
may  be  removed,  leaving  the  drawing  on  the 
stone  or  plate  as  if  drawn  upon  it.  Crayon 
drawings  may  be  transferred  in  this  manner 
if  a  grained  gelatinized  paper  is  used. 

Automatic  Development.  A  develop- 
ment which,  with  a  normal  developer,  always, 
within  a  given  time,  produces  the  best  possi- 
ble negative. 

Automatic  Photography.  During  the 
last  few  years  various  machines  have  been 
introduced  which  will  expose,  develop,  and 
fix  a  ferrotype  portrait  while  the  person  de- 
siring to  be  photographed  is  seated  before 
the  machine.  They  operate  upon  the  prin- 
ciple embodied  in  the  nickel-in-the-slot  in- 
struments. 

Automatic  Washing  Tank.  Designed  by 
Overbeck.  The  machine  is  constructed  on 
the  siphon  principle,  and  consists  of  a  large 
tin  bath  lying  on  a  rod,  which  is  kept  back- 
ward by  counter  weights,  and  as  soon  as 
filled  with  water  to  a  certain  height  will  fall 
forward,  when  a  siphon  attached  is  filled, 
and  will  quickly  take  oht  all  water.  At  this 
stage  the  counter-weight  acts,  the  bath  falls 
back,  new  water  flows  in,  the  siphon  plays 
again,  and  this  continues  as  long  as  there  is 
water  flowing  in.  The  water  comes  through 
many  small  holes  that  are  cut  in  lead  pipes 
lying  in  the  bath.  The  direction  of  the 
holes  is  such  that  the  water  is  continu- 
ally kept  in  motion,  and  the  print  with  it. 
Sometimes  water  is  let  on  through  a  rose 
over  the  bath,  as  is  seen  in  the  cut.  A,  a 
cylinder  of  zinc,  24  inches  in  diameter  and 
6  inches  high;  B,  an  inner  cylinder,  the 
bottom  of  which  is  pierced  with  holes ;  C,  a 
supply-tube  with  siphon;  D,  a  lead  pipe 
pierced  with  holes,  the  holes  being  in  such 
directions  that  the  water  in  the  cylinder  is 
kept  in  motion ;  E,  a  rose ;  F,  a  box  for  the 
counter-weights ;  G,  the  stand  upon  which 
the  machine  is  placed.  The  figure  (Fig. 
17)  shows  the  parts  so  plainly  in  detail, 
that  fiirther  explanation  would  be  super- 
fluous. 
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Autotype.  (See  Carbon  Process.) 
Aux-Deux  Crayons.  A  name  given  to 
vignette  photographs  which  have  been  dyed 
to  a  warm  tint  by  immersion  in  a  solution  of 
garancine  or  other  dye,  and  afterward  worked 
upon  with  the  brush  and  white  color  to  give 
them  a  "  crayon  "  effect. 

Avoirdupois.     The  English  trade  or  com- 
mercial weights : 


un 

a.    Ounces.    Drachms. 

Grains.    Grammes. 

1 

=      16      =       256    = 

7000        =    453.59 

1      =         16    = 

437.5     =      28.35 

1    = 

27.34    =     17.7 

Awning  for  the  Skylight.  Mr.  John 
Reid  describes  his  system  as  follows:  "I 
have  an  unobstructed  north  light,  12  x  14 
feet,  at  an  angle  of  40  degrees,  lowest  point 
7  feet  from  the  floor,  with  side-light  5x2 
feet,  2  feet  from  the  floor.  My  awning-frame 
is  made  of  1}  inch  galvanized  iron  pipe,  23 
feet  long  by  9  feet  wide,  with  2  middle  bars, 
9  feet  long  and  about  7  feet  6  inches  apart. 
The  frame  is  supported  at  the  peak  of  the 
skylight  by  studs  1  foot  high,  which  allows 
the  free  passage  of  wind.  From  the  peak  of 
the  skylight  the  frame  rises  at  an  angle  of 
about  18  degrees,  the  whole  properly  braced 
and  fastened  to  the  roof.  The  awning, 
8J  X  23  feet,  is  made  of  drilling,  securely 


tied  to  the  bar  on  the  peak  of  the  skylight, 
and  with  rings  on  the  side  and  middle  bars, 
so  that  it  will  slide  up  and  down  free  and 
clear  of  all  obstruction.  On  each  of  the  23- 
feet  sides  are  fastened  two  pulley-blocks, 


through  which  pass  ropes,  for  the  purpose  of 
raising  and  lowering  the  frame  by  a  sliding 
motion.  Thus  it  will  be  seen  that  all  that  is 
required  is  to  raise  it  in  the  morning,  tie  it 
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securely,  and  lower  it  at  night,  or  on  the  ap- 
proach of  a  heavy  wind  or  storm.  As  will 
be  seen  from  the  above  description,  the  awn- 
ing extends  east  and  west  about  5J  feet  over 
the  light,  thereby  cutting  off  the  rays  in  the 
early  morn  and  late  in  the  afternoon;  and 
on  the  north  side  extending  up,  and  by  drop- 
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ping  a  plumb-line,  would  cover  about  two- 
thirds  01  the  light,  thus  shielding  the  light 
completely  from  the  sun." 

Axis.  A  straight  line,  real  or  imaginary, 
passing  through  a  body.  In  optics,  a  par- 
ticular ray  of  light  from  any  object,  which 
falls  perpendicularly  upon  the  eye.  It  is 
sometimes  called  the  optic  or  visual  axis. 

Axis,  Optical.  An  imaginary  line  passing 
through  the  centre  of  the  lens  combination. 

Azaline.  A  color  sensitizer  used  in  ortho- 
chromatic  photography,  composed  of  a  mix- 
ture of  quinolin-red  and  cyanin-blue.  This 
name  is  also  given  to  the  nitrate  of  rosaniline 
sold  as  rubine.  The  solution  as  used  for 
orthochromatizing  is  made  by  dissolving  15 
grains  quinolin-red  and  IJ  grains  cyanin- 
blue  in  20  ounces  of  alcohol,  which  solution 
is  of  an  intense  carmine  color. 

Azotate.  A  salt  formed  by  the  union  of 
azotic  acid  with  a  base. 

Azotate  of  Silver.    (See  Nitrate  of  Silver. ) 

Azotic  Acid.    (See  Nitric  Acid.) 

B. 

Background.  A  frame  covered  with  paper 
or  cloth,  placed  behind  the  sitter  to  assist  the 
illumination  and  to  embellish  the  picture. 
It  is  made  either  plain,  graded,  or  scenic. 

Background,  Chromatic.  A  form  sug- 
gested by  Dr.  Dorat,  the  effect  of  which  is 


very  good.  It  consists  of  two  wooden  frames 
of  any  size  required ;  one  of  them,  on  feet  as 
usual,  is  covered  with  a  light  yellow  canvas 
or  cloth,  strained  on  it  or  not.  The  screen 
stands  perpendicular  upon  the  floor ;  at  the 
lower  part  is  attached  the  other  frame,  by 

Fig.  20. 


means  of  a  couple  of  hinges,  and  rising  at  an 
an^le  of  44° ;  two  small  slips  of  wood  secure 
it  in  this  position  at  the  upper  part  of  the 
first  frame.  This  is  covered  with  a  well- 
strained  piece  of  black  or  brown  lace,  easily 
procured  at  large  stores  in  the  city.  It  is 
mostly  used  by  frame-makers,  and  is  three 
yards  wide ;  being  white  it  can  be  dyed  to  the 
requisite  tint. 

FIQ.  21. 


Background,  Circular.    This  is  the  inven- 
tion of  C.  W.  Motes.    It  consists  of  a  muslin 
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disk  mounted  on  framework  which  revolves 
on  an  axis  fixed  to  an  ordinary  head-rest. 
The  diameter  is  four  and  a  half  feet.  Un- 
bleached muslin  painted  with  a  neutral  tint 
and  graduated,  is  used.  It  is  revolved  at 
the  moment  of  exposure,  or  it  may  be  worked 
back  and  forth  by  tlie  hand,  part  way  only. 
Background,  Cone.  The  invention  of  W. 
Kurtz.  It  is  made  of  papier-mach6,  six  feet 
in  diameter  by  three  feet 
deep,  mounted  on  a  rod 
which  fits  any  ordinary 
head-rest  stand;  the  latter 
is  fastened  to  a  woodert 
platform  on  casters,  and 
IS  furnished  with  a  handle, 
A.  As  the  whole  affair 
weighs  but  a  few  pounds, 
it  can  readily  be  moved 
and  adjusted  to  any  part 
of  the  room  or  light.  The 
interior  is  painted  or 
sanded  to  any  degree  of 
shade  desirable.  It  will 
be  readily  understood  that 
any  light  coming  from  one 
side  must  illumine  that 
part  of  the  interior  far- 
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thest  from  it,  and  per  contra  leave  the  nearest 
side  in  comparative  shade.     By  turning  it 


full  to  the  light,  there  is  no  shade,  and  you 
get  a  very  light  background;  then  upon 
turning  it  from  the  light,  you  get  it  almost 
blacky  if  you  wish  to. 

Background  Frame.  The  figure  illus- 
trates a  device  suggested  by  Air.  Charles 
Wager  Hull.  By  the  use  of  the  frame  or 
stand,  and  proper  pulleys,  the  backgrounds 
not  in  use  are  simply  let  down  to  the  floor. 
(See  Fig.  23.) 

Background  Stretcher.  The  users  of  cir- 
cular backgrounds  are  often  troubled  by 
their  wrinkling.  Mr.  F.  E.  Lussenhop  has 
devised  an  expansive  frame  which  will  pre- 
vent the  trouble  named.  As  will  be  seen  from 
the  accompanying  cut,  the  frame  resembles 

Fig.  24. 


a  wheel,  each  spoke  of  which  supports  a 
separate  piece  of  the  outside  ring.  By  turn- 
ing the  screw  in  the  centre  the  different 
pieces  expand,  straightening  thereby  the 
background,  which  is  tacked  on  to  them. 

Backing.  Covering  the  back  of  a  dry 
plate  with  non-actinic  color,  paper,  etc.,  to 
avoid  reflection  or  halation  during  exposure. 
The  act  of  laying  on  black  varnish  or  other 
substance  behind  a  glass  positive  to  render 
the  shadows  visible  or  give  better  effect  to 
the  picture. 

Backing  Ambrotypes.  This  may  be  done 
by  spreading  asphaltum  varnish  on  the  re- 
verse side  of  the  glass  plate,  or  by  placing 
black  cloth  or  paper  in  the  bottom  of  the 
case  that  holds  the  picture. 

Backing  Plates.  In  order  to  avoid  hala- 
tion or  blurred  light  effects  when  gelatine 
dry  plates  are  used  for  interiors  or  brilliantly 
lighted  landscapes  with  foliage,  the  backs  of 
the  plates  require  to  be  coated  with  some 
non-actinic  (black)  substance  which  must  be 
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in  optical  contact  with  the  plates.    This  can 
be  effected  by  using  a  plain  collodion  stained 
with  red  aniline  or  turmeric  dye ;  or  yellow 
paper  is  moistened  with  glycer- 
ine and  water  and  squeegeed  on 
to  the  back  of  the  plates  before 
placing  in  the  holder.     Abney 
recommends  the  following  mix- 
ture, to  be  brushed  over  the 
back  of  the  plate  with  a  broad, 
soft  brush : 

Powdered  Burnt  Sienna   1  ounce. 
Powdered  Gum-Arabic  .    1      " 
Glycerine         .       .       .    2  ounces. 
Water       .       .       .        .  10      " 

This  backing  is  easily  re- 
movable before  development. 
Another  good  method  is  to 
smear  a  drop  of  glycerine  on  a 
piece  of  black  enamel  paper  of 
suitable  size  and  squeegee  this 
to  the  plate.  The  most  satis- 
factory way  to  avoid  halation, 
however,  is  the  use  of  non-hala- 
tion plates,  such  as  those  of 
Carbutt,  Seed,  and  others. 

Backing  Transparencies.  This  is  per- 
formed in  various  ways,  the  most  common 
being  to  place  a  piece  of  ground-glass  in  con- 
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is  given  by  using  glasses  slightly  tinted  with 
warm  colors.  The  method  of  backing  is 
simply   to    place    the    backing-glass,   after 


Fig.  26. 


tact  with  the  collodion  film.  Plain  glass  may 
be  used,  if  afterward  varnished.  Opal  glass 
is  also  used,  but  requires  stronger  light  when 
viewing  the  picture.    A  very  pleasing  effect 


cleaning,  over  the  collodion  side,  with  or 
without  a  thin  paper  diaphragm  between. 
Seal  the  edges  with  black  paper  and  gum. 

Back  Support.  A  little  in- 
strument to  attach  to  the  ordi- 
nary head-rest  to  support  the 
backs  of  infirm  persons  and 
children  during  the  exposure 
of  the  plate  in  the  camera. 

Bag  Changer.  An  arrange- 
ment for  changing  the  plates, 
in  the  form  of  a  bag. 

Balance.  An  element  in  the 
composition  of  a  picture.  It 
relates  to  the  balance  or  com- 
pensation of  the  lines  in  the 
picture ;  thus  the  lines  of  one 
side  of  a  pyramid  balance  the 
lines  or  compensate  those  of 
the  other  side.  This  is  merely 
carrying  out  an  involuntary 
principle  of  nature  which  we 
may  see  in  almost  everything 
man  attempts.  In  every  picture 
there  are  points  which  are  more 
prominent  than  the  others  and 
to  which  all  parts  are  made  more  or  less  sub- 
ordinate. By  the  careful  arrangement  of  the 
lines  and  masses  of  light  and  shade,  we  secure 
the  prominence  due  to  each  object.    In  a 
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landscape,  for  example,  the  foliage,  the  trees, 
the  shrubbery,  in  fact,  all  of  the  elements  of  a 
picture  are  needed  to  help  secure  the  proper 
balance.  This  may  be  illustrated  by  tne  two 
engravings  herewith.  It  will  be  observed  in 
Fig.  25  that  there  are  two  diagonal  lines  nearly 
parallel  with  each  other,  which  rise  from 
the  right-hand  lower  corner  of  the  picture, 
the  one  starting  from  behind  the  man  firing 
at  the  ducks,  following  over  his  head,  over 
the  shrub  to  his  left,  behind  which  he  is 
kneeling,  across  the  stream  to  the  old  castle 
nearest  the  water,  over  the  church  spire,  on  up 
to  the  mountain  top.  The  other  starts  in  the 
highest  shrub  on  the  right,  whence 
the  eye  is  carried  across  the  picture 
by  the  white  cloud  in  the  sky,  which 
completes  the  second  diagonal  line. 
Now,  in  Fig.  26  the  shrubs  and  the 
figures  of  the  man  and  dog  are 
removed,  with  a  part  of  the  river 
bank ;  observe  the  wondrous  differ- 
ence. Our  lines  are  destroyed ;  the 
necessary  balance  is  removed,  and 
the  groups  of  buildings  look  as  if 
they  had  nothing  to  stand  upon  and 
were  about  to  topple  over  into  the 
water.  The  lines  running  to  a  point 
in  the  distance  appear  to  want  col- 
lecting together  and  regulating ;  the 
distance  itself  comes  forward  into 
the  foreground,  and  the  parts  do 
not  take  their  proper  relation  to 
each  other.  There  is  a  sense  of 
completeness  in  the  one  which  we 
cannot  recognize  in  the  other. 

Balloon  Photography.  The 
principal  difficulty  in  taking  photo- 
graphs from  a  balloon  lies  in  the 
rotating  movement  of  the  balloon 
and  in  the  shaking  or  trembling  of 
the  basket.  The  least  movement  of  the  per- 
son inside  communicates  itself  to  the  balloon. 
Therefore,  the  most  unfavorable  time  for  tak- 
ing a  picture  is  in  a  first  ascent.  At  the 
instant  that  the  balloon  rises  from  the  earth 
a  rotating  motion  is  experienced,  which 
makes  it  impossible  to  obtain  accurate  pic- 
tures, even  with  a  very  short  exposure. 
The  balloon  is,  moreover,  moved  by  the 
currents  of  the  air  in  the  direction  of  the 
wind.  When  at  a  height  of  1000  metres, 
with  a  moderate  wind  of  only  ten  or 
twelve  miles  per  hour,  it  is  necessary  to 
expose  only  one-tenth  second;  when  500 
metres  high,  one-twentieth  second  suffices. 


if  a  tolerably  accurate  picture  is  desired. 
(See  Fig.  27.) 

Balsam  of  Fir.  The  juice  of  a  species  of 
fir-tree  found  in  Canada  and  northern  parts 
of  the  United  States.  It  is  used  in  photog- 
raphy for  sealing  lenses,  ambrotypes,  lantern 
and  stereoscopic  slides. 

Balsamo's  Printing  Process.  This  pro- 
cess, which  involves  a  new  principle  in  pho- 
tography, was  the  discovery  of  Professor 
Joseph  G.  Balsamo,  of  Lucca.  Phosphorus 
is  digested  for  a  considerable  time  in  hydro- 
chloric acid  at  the  ordinary  temperature,  or, 
if  time  be  an  object,  at  a  temperature  of  about 

Fig.  27. 


120°  or  140°  F.  The  older  this  solution  be- 
comes, the  higher  the  photogenic  properties 
it  acquires.  After  saturating  the  hydro- 
chloric acid  with  phosphorus  it  is  diluted 
with  acetate  of  copper  until  the  liquid  as- 
sumes a  deep  olive-green  color.  To  prepare 
the  paper,  the  liquid  is  poured  into  an  earth- 
enware or  porcelain  dish,  and  each  sheet  is 
immersed  therein  for  three  or  four  minutes. 
The  paper  is  exposed  under  the  negative 
until  it  has  attained  a  gray  color.  When 
withdrawn  from  the  pressure  frame  the  paper 
is  exposed  for  about  five  minutes  to  the  vapor 
of  sulphuretted  hydrogen,  which  has  the 
property    of   attacking    those    parts    upon 
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which  the  light  has  acted.  The  impression 
being  thus  fixed,  the  paper  is  washed  in 
abundance  of  water  to  remove  the  super- 
fluous salts  of  copper,  and  the  details  appear 
with  great  sharpness.  In  order  to  render 
the  impression  more  stable,  and  also  to  tone 
it,  the  proof  is  soaked  in  the  nitrate  of  bis- 
muth. This  bismuth,  substituted  for  copper, 
constitutes  the  impression,  fixes  it,  and  tones 
it  more  or  less  deeply,  according  to  the 
length  of  exposure,  intensity  of  light,  and 
strength  of  the  bismuth  bath. 

Barium  is  a  metal,  discovered  by  Sir  H. 
Davy  in  1808.  In  appearance  it  is  of  a  dark- 
gray  color,  with  a  lustre  inferior  to  cast  iron. 
It  is  obtained  by  making  a  paste  of  the  car- 
bonate of  baryta  and  placing  in  a  small  de- 
pression in  its  surface  a  globule  of  mercury. 
The  paste  being  put  on  a  piece  of  platina  in 
contact  with  the  positive  wire  of  a  powerful 
galvanic  battery,  and  the  negative  wire  made 
to  communicate  with  the  mercury,  the 
baryta  is  decomposed,  the  barium  unites 
with  the  mercury,  forming  an  amalgam, 
from  which  it  is  separated  by  heating  the 
compound  in  a  vessel  free  from  air,  at  a 
temperature  suflicient  to  drive  off  the  mer- 
cury. Barium  is  heavier  than  water,  sinking 
in  sulphuric  acid ;  it  has  a  powerful  attrac- 
tion for  oxygen,  taking  it  from  the  air  and 
water,  and  forming  a  white  powder. 

Barium,  Chlonde  of.  (See  Chloride  of 
Barium.) 

Barnes'  Dry  Collodion  Process.  Like  all 
other  photographic  processes,  this  requires 
care  and  cleanliness.  The  plate,  after  being 
perfectly  cleaned,  is  first  coated  with  plain 
collodion,  and  then  with  albumen,  made  as 
follows :  Take  the  whites  of  2  eggs  and  mix 
with  4  ounces  of  distilled  water,  stirring  for 
five  minutes ;  then  add  30  drops  glacial  acetic 
acid  and  stir ;  filter  several  times  through  the 
same  paper.  After  pouring  upon  the  plate, 
dry  over  the  spirit  lamp  or  a  stove.  After 
drying,  sensitize  and  dry  again.  Expose 
and  develop  with  the  following  solution, 
after  dipping  in  water : 


Saturated  solution  Gallic  Acid 

Distilled  Water 

Pyrogallic  Acid 

Acetic  Acid       .... 


4  ounces. 
4     " 
4  grains 
1  drachm. 


Intensify  with  a  30-grain  solution  of  nitrate 
of  silver. 

Barometer.    An  instrument  for  measur- 
ing the  variations  in  the  pressure  of  the 


atmosphere.  Invented  by  Torricelli  in 
1643. 

Barjrta.  Oxide  of  Barium.  This  salt  is 
composed  of  1  part  of  oxygen  to  1  of  barium. 
It  is  a  gray  powder,  procured  by  exposing 
the  nitrate  of  baryta  to  a  red  heat;  or  by 
mixing  the  native  carbonate  in  powder  with 
charcoal  powder,  and  exposing  it  to  a  white 
heat  in  a  black-lead  crucible.  It  is  highly 
alkaline,  converting  vegetable  blues  to  green, 
and  neutralizing  the  strongest  acids ;  it  is, 
however,  less  caustic  than  potassa  and  soda, 
and  is  insoluble  in  pure  alcohol.  Like  lime, 
it  slacks  when  in  contact  with  water,  form- 
ing a  white  hydrate,  which  is  fused  at  a  red 
heat,  but  will  not  part  with  its  water  at  the 
highest  temperature  of  a  smith's  forge;  it 
dissolves  readily  in  water,  the  solution  being 
attended  with  a  great  evolution  of  heat  and 
light.  It  is  used  in  combination  with  lime 
and  bromine  as  an  accelerator,  but  its  utility 
is  doubtful. 

Baryta  Paper.  Raw  paper  coated  with 
baryta,  variously  tinted  and  used  for  collodio- 
chloride  of  silver  and  gelatino-chloride  of 
silver  paper,  the  baryta  substratum  prevent- 
ing the  sinking-in  of  the  picture  into  the 
pores  of  the  paper. 

Base.  The  electro-positive  ingredient  of 
a  compound  or  salt.  Any  alkaline  or  earthy 
substance  combining  with  an  acid  forms  a 
compound  or  salt,  of  which  it  is  the  base. 
Such  salts  are  called  alkaline  or  earthy  bases 
(  Webster).  A  term  applied  to  metallic  ox- 
ides; for  instance,  soda  is  called  the  base 
of  sulphate  of  soda;  silver  is  the  base  of 
nitrate  of  silver. 

Bases.  Chemical  combinations  contain- 
ing oxygen,  sulphur,  or  hydrogen,  forming 
salts  with  acids;  bases,  soluble  in  water, 
color  red  litmus  paper  blue,  curcuma  paper 
brown  (with  alkali  reaction) ;  for  instance, 
caustic  potash,  lime.  The  bases  of  heavy 
metals  are  insoluble  in  water,  and  conse- 
quently not  alkaline  in  reaction ;  but  there  are 
exceptions — oxide  of  silver  and  oxide  of 
lead,  for  instance,  are  slightly  soluble  in 
water,  and  react  feebly  alkaline. 

Base-Board.  The  horizontal  foundation- 
board  of  a  camera,  upon  which  the  latter  is 
built  and  upon  which  it  is  moved  back  and 
forth  when  focussing ;  supplied  with  setting 
screws  of  various  designs.  In  large  cameras 
a  spindle-screw  is  usually  attached  to  the 
base-board  (which  in  these  is  generally  a 
double  one),  by  means  of  which  the  back 
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part  of  the  camera  may  be  moved  to  and  fro 
with  ease. 

Bath.  This  term  is  varioasly  applied  in 
photography.  The  vertical  vessel  contain- 
ing the  sensitizing  solution  is  called  a  bath, 
and  also  other  vessels ;  the  sensitizing  solu- 
tions, toning  solutions,  fixing  solutions,  etc., 
are  termed  baths.  (See  Nitrate  Bath,  Toning 
Bath,  etc.) 

Bath-Holder.  A  contrivance  for  holding 
the    sensitizing    solution    for    dipping  wet 

Fig.  28. 


plates.  It  consists  of  a  glass  holder  pro- 
tected by  a  wooden  case,  and,  when  not  in  use 
is  closed  by  the  adjustable  top  with  clamps, 
as  shown  in  the  figure. 


Fig.  29. 


l^^^^     *«^fcj 


Bath-Warmer.    A  contrivance  for  secur- 
ing gentle  warmth  for  developing  and  fixing 


solutions  as  well  as  the  nitrate  bath.  In 
summer-time  a  dish  of  ice  instead  of  a  lamp 
will  keep  all  cool.  The  apparatus  may  be 
cheaply  and  easily  made,  consisting  only  of 
a  wooden  box  on  feet,  with  folding  doors,  a 
support  for  the  bath-holders,  and  a  cover. 
L  IS  an  alcohol  lamp  placed  under  this  box, 
the  chimney  running  up  through  a  piece  of 
tin  at  T;  D  D  are  the  doors.  Wnen  the 
latter  are  closed  a  very  small  flame  will 
create  an  amount  of  heat  quite  sufficient  for 
the  desired  purpose.  The  box  should  be 
made  of  light  wood  and  of  a  size  to  suit  the 
requirements  of  the  operator.  (Devised  by 
E.  Long.) 

Beam  of  Light.  A  collection  of  parallel 
ravs. 

Bayard's  Toning  Process.  In  273  ounces 
of  water  dissolve  15^  grains  of  chloride  of 
gold,  and  add  it,  in  small  quantities  at  a 
time,  to  the  following  solution :  Water,  273 
ounces;  hyposulphite  of  soda,  11  \  grains; 
chloride  of  ammonium,  or  common  salt,  232  J 
grains.  The  mixture,  which  is  at  first  orange- 
red,  soon  becomes  colorless,  and  is  then  ready 
for  use.  Wash  the  print  in  water,  and  im- 
merse it  in  this  bath.  The  tone  it  assumes 
is  at  first  red,  then  violet,  then  black,  and 
finally  blue.  To  stop  the  action,  remove  the 
print  and  immerse  it  in  a  fresh  bath  of  hypo, 
strength  15  per  cent.  Leave  it  there  a  quarter 
of  an  hour,  and  wash  and  finish  in  the  usual 
way.  The  hypo  afiects  the  tone  very  slightly ; 
the  proofs,  therefore,  should  not  be  printed 
too  deep. 

Bellows.  The  pleated  calico,  rubber,  or 
leather  construction  which  unites  the  front 
and  back  portions  of  the  camera  is  called 
J-the  "  bellows."  This,  when  extended,  should 
measure  three  times  the  length  of  the  longest 
side  of  the  plate  for  which  the  camera  is 
intended.  The  interior  of  the  bellows  should 
be  kept  well  blackened,  light-tight,  and  clear 
from  dust,  to  avoid  fog,  reflections,  and  pin- 
holes in  the  negatives.  The  bellows  is  made 
both  square  and  conical. 

Bellows  Camera.  A  camera  the  sides  of 
which  are  made  of  leather,  rubber,  silk,  or 
similar  material,  folding  like  an  accordeon. 

Benzene.  CgHg.  Syn.,  benzole.  A  col- 
orless, volatile,  inflammable  liquid  with 
characteristic  odor.  It  is  used  as  a  solvent 
for  caoutchouc  in  preparing  rubber  varnish, 
and  also  for  dissolving  asphaltum  in  photo- 
mechanical processes.  A  solution  of  amber 
in  benzene  may  be  used  as  a  cold  varnish  for 
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negatives  and  positives.  For  varnishes  ben- 
zole is  preferable. 

Benzine  Varnish.  This  varnish  is  made 
by  dissolving  gum  damar  in  benzine,  and 
filtering.  Any  consistency  desired  may  be 
obtained.  Pure  benzine,  and  none  other, 
must  be  used,  as  the  adulterated  articles 
give  a  tacky  character  to  the  varnish  and 
cause  it  to  stick  to  the  paper  when  printing. 
Used  for  varnishing  negatives. 

Benzine  Waxed-Paper  Process.  (See 
Camphene  Waxed-Paper  Process.) 

Benzoic  Acid.    This  acid  consists  of  15 

Earts  carbon,  3  parts  oxygen,  and  6  parts 
ydrogen.  It  exists  ready-formed  as  a  con- 
stituent of  all  true  balsams,  and  is  obtained 
by  sublimation  and  other  means  from  the 
gum  benzoin  of  commerce. 

Benzoin  Varnish.  An  excellent  negative 
varnish,  made  as  follows:  Gum  benzoin, 
45  grains;  alcohol,  1  ounce.  Powder  the 
gum,  and  gradually  add  it  to  the  alcohol; 
when  all  is  dissolved,  filter.  It  will  be  found 
almost  impossible  to  get  this  varnish  oiF  the 
negative,  so  none  but  the  best  should  be 
varnished  with  it.  For  ambrotypes,  it  can 
be  used  by  first  adding  a  little  animal  char- 
coal and  filtering  it.  After  it  becomes  quite 
hard  the  black  varnish  may  be  spread  over 
it  without  fear  of  injuring  the  picture. 

Benzole.  Product  from  coal  by  distilla- 
tion; colorless,  of  characteristic  smell;  a 
volatile  liquid,  very  inflammable.  Dissolves 
asphaltum,  gum  damar,  rubber,  etc. 

Bicarbonate  of  Potash.  It  is  made  by 
passing  a  current  of  carbonic  acid  through 
a  solution  of  subcarbonate  of  potassa,  and 
evaporating  the  fluid  at  a  low  temperature. 
The  vessel  employed  must  be  of  sufficient^ 
thickness  to  resist  the  pressure  of  gas.  When 
exposed  to  a  red  heat  the  bicarbonate  loses 
half  its  acid  and  all  its  water  of  crystalliza- 
tion. 

Bicarbonate  of  Soda.  NaHCOg.  A  white 
powdery  mass,  rather  soluble  in  water.  Used 
for  neutralizing  excess  of  acid  in  gold  toning 
baths. 

Bichloride  of  Bromine.  An  accelerator, 
the  discovery  of  Mons.  Dubois,  which  is 
highly  spoken  of.  Two  pounds  placed  in 
the  coating-box  will  last  over  a  year,  at  the 
expiration  of  which  time  10  or  12  drops  of 
pure  bromine  added  to  the  compound  will 
restore  its  accelerating  property.  It  is  pre- 
pared by  passing  an  excess  of  chlorine 
through  bromine  kept  at  a  low  temperature. 


Bichloride  of  Mercury.  Bichloride  of 
mercury,  oxymuriate  of  mercury,  or  corro- 
sive sublimate,  is  a  well-known  violent 
poison.  Bichloride  of  mercury  is  applied 
in  photography  to  intensify  or  blacken  nega- 
tives, and  to  whiten  positives  on  glass  (ambro- 
types). After  the  final  washing  of  the 
negative,  after  fixing  plunge  it  into  a  vertical 
bath  of  a  saturated  solution  of  the  bichloride 
until  it  becomes  perfectly  white ;  wash  it  off" 
and  pour  over  it  a  solution  of  hyposulphite 
of  soda,  rinse  again,  and  stand  up  to  dry. 
To  whiten  ambrotypes  plunge  them  into  the 
saturated  solution  of  bichloride  for  from  a 
half-hour  to  an  hour,  wash  and  dry. 

Bichromate  of  Ammonia.  NH^CrjO,. 
Large  red  crystals.  Its  solution,  mixed  witn 
organic  substances  (albumen,  gelatine,  etc.), 
becomes  insoluble  by  exposure  to  light. 
Upon  this  characteristic  are  based  the  car- 
bon process,  the  dusting-in  process,  Licht- 
druck,  Woodbury-type,  photogravure,  photo- 
typography,  photo-lithography,  and  photo- 
zincography. 

Bichromate  of  Potash.  A  beautiful  red- 
colored  anhydrous  four-sided  tabular  crystal, 
composed  of  2  parts  of  chromic  acid  and  1 
of  potassa.  It  was  first  made  by  Mr.  Ponton. 
Paper  immersed  in  a  solution  of  bichromate 
of  potash  is  powerfully  and  rapidly  acted  on 
by  light.  This  paper  is  not  sufficiently  sensi- 
tive for  the  camera,  but  answers  an  excellent 
purpose  for  taking  drawings  of  dried  plants 
or  copying  prints.  To  effect  this  give  the 
paper  a  sizing  of  starch,  steep  it  in  a  weak 
solution  of  iodine,  and  then  wash  it  in  a 
large  quantity  of  water,  when  it  will  take  a 
very  fine  blue  tint.  If  this  is  not  uniform 
the  paper  must  be  re-sized,  and  again  soaked 
and  washed.  It  is  then  soaked  in  a  concen- 
trated solution  of  the  bichromate  of  potash, 
the  superabundant  moisture  taken  ofi"  with 
blotting-paper,  and  dried  thoroughly  by  the 
fire.  When  the  copy  is  obtained  it  is  washed, 
dried,  and  steeped  in  a  weak  alcoholic  solu- 
tion of  iodine  for  fifteen  or  twenty  minutes, 
and  carefiilly  dried  with  blotting-paper.  If 
the  drawing  is  not  sufficiently  distinct  this 
soaking  and  drying  may  be  repeated,  and  if 
a  layer  of  gum-arabic  is  applied  while  still 
wet,  although  it  at  first  loses  a  little  of  its 
tone,  it  is  greatly  improved  and  rendered 
more  permanent  when  dry. 

Bichromate  of  Sodium.  It  has  recently 
been  recommended  by  Husnik,  of  Prague, 
as  a  substitute  for  bichromate  of  potash  in 


BICH 


40 


BINO 


all  gelatino-chromate  methods  of  photo- 
mechanical work.  It  is  cheaper,  weight  for 
weight,  more  active,  and  more  soluble,  and 
therefore  less  liable  to  crystallize  in  the 
gelatine. 

Bichromate  Poisoning.  Bichromate  of 
pota^sh,  hirgcly  used  in  carbon-printing  and 
photo-mechanical  work,  is  a  poison,  acting 
locally,  when  absorbed  by  the  skin,  as  an 
irritant,  causing  sores  and  ulcerations,  espe- 
cially when  the  skin  is  abraded.  It  is  well 
to  handle  this  salt  with  extreme  care,  either 
in  powdered  form  or  in  solution,  the  dust 
arising  from  friction  of  the  crystals  giving 
rise  to  distressing  catarrh ;  while  in  solution 
absorption  by  the  cuticle  is  rendered  easy 
by  the  slightest  abrasion.  The  following 
ointment  is  given  in  the  British  Pharmaco- 
poeia as  a  remedy : 


Mercury  (by  weight) 
Nitric  Acid 
Prepared  Lard 
Olive  Oil   . 


4  ounces. 
12  fluidounces. 
15  ounces. 
32  fluidounces. 


Dissolve  carefully  at  212^  F.,  and  mix  thor- 
oughly, stir  until  cold,  and  use  as  a  salve. 
(See  Carbon  Process.) 

Biconvex.    Having  two  convex  surfaces  ; 
/.  (?.,  a  double  convex  lens  is  bounded  by  two 
convex  spherical  surfaces, 
whose  centres  are  on  op- 
posite sides  of   the   lens. 
(See  Convex.) 

Binary  Compounds.  A 
term  used  in  chemistry  to 
denote  a  compound  con- 
taining two  elements.  All 
the  chemical  names  of 
such  compounds  end  in  ide. 
Thus  "  red  precipitate," 
which  is  composed  of  oxy- 
gen and  mercury,  is  known 
as  mercuric  oxide. 

Binding  Lantern  Slides. 
(See  Tranftparencies. ) 

Binocular.    Having  two 
eyes ;  having  tAvo  apertures 
or  tubes,  so  joined  that  a  person  may  use 
both  eyes  at  once  in  viewing  a  distant  ob- 
ject. 

Binocular  Camera.  This  instrument  dif- 
fers from  the  common  camera  in  having  two 
lenses  with  the  same  aperture  and  focal 
length,  for  taking  at  the  same  instant  two 
pictures  of  the  same  object  at  the  distance 
of  six  feet,  or  any  other  distance. 


The  two  lenses  of  the  binocular  camera 
should  be  placed  so  as  to  have  their  diameter 
of  direction  parallel  to  each  other,  and 
perpendicular  to  the  horizon,  at  the  distance 
of  2 J  inches  apart,  as  shown  in  Fig.  30,  where 
M  N  \^  the  camera,  L  L  the  two  lenses, 
placed  in  short  tubes,  so  that  by  the  usual 
mechanical  means  they  may  be  directed  to 
the  object  or  have  their  axes  converged  upon 
it,  as  shown  in  the  figure,  where  ^  ^  is  the 
object  and  a  b  its  image,  as  given  by  the 
lens  L  and  a  6  as  given  by  the  lens  L.  These 
pictures  are  obviously  the  very  same  that 
would  be  seen  by  the  artist  with  his  eyes  at 
L  and  L,  and  ii^ALB  =  aLb  =  aLb,  the 
pictures  will  have  the  same  apparent  mag- 
nitude as  the  priginal,  and  will  in  no  respect 
differ  from  it  as  seen  by  each  eye  from  E  E, 
E  a  being  equal  to  a  L,  and  L  ato  a  L. 

Binocular  Perspective.  The  space  and 
distance  to  the  eyes  viewing  the  objects. 

Binocular  Photography.  The  application 
of  the  principles  of  binocular  vision  to  pho- 
tography, producing  the  stereograph. 

Binocular  Vision.  The  natural  vision  of 
the  two  eyes.  In  the  binocular  vision  of 
objects  each  eye  sees  different  pictures  of  the 
same  object.  In  order  to  find  confirmation 
of  this    fact  we  have  only  to  adopt    the 

Fig.  30. 


expedient  of  pressing  upon  one  eye  and  to 
observe  the  image  which  belongs  to  it  sepa- 
rate from  the  other,  and  again  unite  with  it 
when  the  pressure  is  removed.  It  might 
have  been  supposed  that  an  object  seen  by 
both  eyes  would  be  seen  twice  as  brightly  as 
with  one,  on  the  same  principle  as  the  light 
of  two  candles  combined  is  twice  as  bright 
as  the  light  of  one.     That  this  is  not  the 
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case  has  long  been  known,  and  it  has  been 
proved  that  the  brightness  of  objects  seen 
with  two  eyes  is  only  one-thirteenth  part 

Greater  than  when  they  are  seen  with  one. 
'he  cause  of  this  is  well  known.  When 
both  eyes  are  used  the  pupils  of  each  con- 
tract so  as  to  admit  the  proper  quantity  of 
light ;  but  the  moment  we  shut  the  right  eye 
the  pupil  of  the  left  dilates  to  nearly  twice 
its  size,  to  compensate  for  the  loss  of  light 
arising  from  the  shutting  of  the  other. 

This  beautiful  provision  to  supply  the 
proper  quantity  of  light  when  we  can  use 
only  one  eye  answers  a  still  more  important 
purpose,  which  has  escaped  the  notice  of 
optical  writers.  In  binocular  vision  certain 
parts  of  objects  are  seen  with  both  eyes,  and 
certain  parts  only  with  one ;  so  that,  if  the 
parts  seen  with  both  eyes  were  twice  as 
bright,  or  even  much  brighter  than  the  parts 
seen  with  one,  the  object  would  appear 
spotted  from  the  differing  brightness  of  its 
parts. 

A  person  with  one  eye  cannot  readily 
distinguish  the  form  of  a  body  which  he  had 
never  previously  seen,  but  quickly  and  un- 
wittingly moves  his  head  from  side  to  side, 
so  that  his  eye  may  alternately  occupy  the 
different  positions  of  a  right  and  left  eye ; 
and  if  we  approach  a  candle  with  one  eye 
shut,  and  then  attempt  to  snuff  it,  we  shall 
experience  more  diflficulty  than  we  might 
have  expected,  because  the  usual  mode  of 
determining  the  correct  distance  is  wanting. 
(See  Stereoscope,  etc.) 

Biot's  Dry  Process.  This  process  is  said 
to  be  a  decided  improvement  on  the  original 
Taupenot's  process.  The  Collodion  :  Normal 
collodion,  without  alcohol,  and  containing 
3  per  cent,  of  pyroxyline ;  25  parts  sulphuric 
ether  at  62°;  25  parts  alcohol  at  40°;  10 
parts  alcohol  concentrated  with  iodide  of 
cadmium,  5  parts.  Pour  the  collodion  on 
the  glass  as  usual,  then  immerse  it  in  a  30- 
grain  nitrate  bath  for  half  a  minute.  Wash 
it  in  distilled  water ;  let  it  drain  a  few  min- 
utes, and  then  pour  over  the  film  a  sufficient 
quantity  of  the  following  preparation :  Rain 
water,  2  ounces ;  dextrin,  5  drachms ;  iodide 
of  potassium,  20  grains.  Dissolve  by  means 
of  heat,  decant  the  clear  liquid,  and  add  to 
it  the  whites  of  2  eggs.  Beat  the  whole  up 
to  a  stiff  froth  and  let  it  settle,  covered  from 
dust.  The  glasses  must  be  dried  by  a  spirit- 
lamp.  You  must  dry  the  plate  until  you 
see  the  bluish  color  of  the  iodide  of  silver 


change  to  a  lemon-yellow,  particularly  at 
the  edges  of  the  glass.  The  glass  having 
been  dried  and  cooled  is  put  for  half  a  min- 
ute into  a  bath  of  distilled  water,  100  parts ; 
fused  nitrate  of  silver,  6  parts;  glacial  acetic 
ac  id,  10  parts.  When  you  remove  the  glass 
from  this  bath  wash  it  with  distilled  water, 
and  let  it  drain  for  a  few  moments;  then 
wipe  the  back  with  a  clean  cloth,  and  rest  it 
upon  one  corner  to  dry.  The  time  of  ex- 
posure depends  upon  the  intensity  of  light, 
etc.  Develop  with  distilled  water,  1  ounce ; 
gallic  acid,  1  grain ;  acetate  of  lime,  1  grain. 
At  the  time  of  using  the  developer  add  4  or 
5  drops  of  fresh  aceto-nitrate  of  silver  solu- 
tion. When  fully  developed,  wash  and  fix 
with  hypo,  1  part  to  10  of  water. 

Bismuth.  A  metal  existing  native  in  a 
state  of  great  purity.  It  dissolves  entirely 
in  nitric  acid,  from  which  water  and  alkalies 
throw  down  a  white  precipitate,  and  sul- 
phuretted hydrogen  a  black  one.  The  nitric 
solution  is  unaltered  by  adding  sulphuric 
acid. 

Bisulphite  of  Potash,  Potassium  Meta- 
bisulphite.  K5S2O5.  In  needle-like  crystals, 
which,  in  distinction  from  common  bisul- 
phite, do  not  give  off  sulphurous  acid  in  the 
air,  consequently  are  stable.  Soluble  to  33 
per  cent,  in  water,  insoluble  in  alcohol.  Used 
as  preservative  in  alkali  development  and 
in  the  preparation  of  an  acid  fixing  bath. 

Bisulphuret  of  Carbon,  Carbon  Bisul- 
pkide.  CSg.  A  colorless,  volatile,  bad- 
smelling  liquid,  insoluble  in  water,  mixing 
with  alcohol,  ether,  and  fatty  oils.  Used  in 
the  preparation  of  varnishes,  for  removing 
the  coat  of  varnish  from  glass,  for  dissolving 
sulphur,  etc, 

Bitartrate  of  Potash.  HKC.H^O..  A 
white  acid  salt,  nearly  insoluble  in  cold 
water. 

Biting-in.  A  term  applied  to  processes 
for  etching  in  metal  or  glass  by  the  agency 
of  acids  or  other  substances.  It  is  applied 
to  photography  in  heliographic  engraving 
on  steel,  copper,  and  glass. 

Bitumen,  or  asphaltum,  is  a  substance  of 
indefinite  composition,  containing  varying 
proportions  of  carbon,  hydrogen,  sulphur, 
nitrogen,  and  oxygen ;  found  in  a  crude  state 
in  California,  Utah,  Trinidad,  and  Syria; 
that  obtained  from  the  last-named  source 
being  the  most  esteemed  for  photographic 
purposes.  Bitumen  is  insoluble  in  water  and 
indiflerent  to  acids,  partly  soluble  in  alcohol, 
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ether,  and  benzole,  and  very  soluble  in 
chloroform,  carbon  bisulphide,  turpentine, 
and  oil  of  lavender.  It  is  so  affected  by- 
oxidation  under  the  influence  of  lip^ht  as  to 
be  thereby  rendered  insoluble  in  its  usual 
solvents,  which  ])roperty  makes  it  useful  in 
many  photo-mechanical  processes ;  it  is  also 
the  base  of  most  of  the  black  waterproof 
varnishes  now  in  use. 

In  order  to  make  bitumen  useful  in  the 
photo-mechanical  processes  purification  is 
necessary.  This  may  be  effected  in  various 
ways,  one  of  which  is  as  follows :  The  com- 
mercial product  is  finely  powdered  and 
digested  with  alcohol  for  two  hours  in  a 
closed  vessel  at  40°  C,  after  which  the  resi- 
due is  collected  on  a  filter,  washed  with 
alcohol,  and  left  for  some  days  in  contact 
with  an  excess  of  ether.  The  residue  is 
finally  air-dried  and  preserved  in  the  dark. 

To  avoid  this  troublesome  method  of  prep- 
aration, E.  Valenta  advises  to  heat  together 
100  parts  of  Syrian  bitumen,  12  parts  of 
flowers  of  sulphur,  and  100  parts  of  commer- 
cial pseudo-cumene,  which  boils  at  170°  C, 
in  an  apparatus  with  a  reflux  condenser,  for 
about  three  hours.  The  pseudo-cumene  is 
then  distilled  off*,  and  the  residue  dissolved 
in  benzine  for  use.  This  mixture  is  very 
sensitive  to  light,  and  readily  soluble  in 
benzine,  toluene,  cumene,  and  turpentine. 

Black  Leather.  The  best  for  photo- 
graphic purposes  is  the  japanned  morocco. 
Very  pleasing  positive  pictures  are  produced 
on  this  substance,  either  direct  in  the  camera 
or  by  transfer.  They  are  peculiarly  adapted 
for  transmitting  to  distant  places  in  letters 
by  mail  or  otherwise.  To  make  them  direct 
in  the  camera,  cut  the  leather  to  the  desired 
size,  and  attach  it  to  a  piece  of  glass  with  a 
little  balsam  of  fir  or  diamond  varnish  ;  col- 
lodionize  it,  immerse  it  in  the  nitrate  bath, 
develop  and  fix  in  the  usual  way  for  glass 
positives  or  for  the  melanotype;  detach  it 
from  the  glass  and  hang  it  up  to  dry.  By 
Transfer:  First,  cut  your  leather  a  little 
larger  than  the  glass  positive  to  be  trans- 
ferred; lay  it,  face  upward,  upon  a  table; 
then  take  ^  ounce  of  spirits  of  wine,  and  add 
5  drops  of  nitric  acid  diluted  with  4  ounces 
of  water,  and  shake  it  up  well.  Take  the 
positive,  after  drying,  and  pour  the  mixture 
over  it,  and  while  still  wet  lay  it  on  the 
leather,  face  to  face,  gently  pressing  out  the 
air-bubbles ;  then  keep  them  in  close  .con- 
tact in  a  pressure  frame  or  between  the 


leaves  of  a  book  until  quite  dry ;  the  collo- 
dion film  is  then  easily  detached  from  the 
glass  and  remains  firm  to  the  leather. 

Black  Line  Process.  There  are  many 
methods  of  obtaining  prints  with  black  lines 
on  a  white  ground,  suitable  for  the  repro- 
duction of  plans,  etc.  The  following  method 
is  advised.   Prepare  the  following  solutions  • 

A.  Ferrous  Sulphate  .       .       .  154  grains. 
Tartaric  Acid     .  .       .        .  154      " 
Ferric  Chloride  .       .       .  308      " 
Distilled  Water  ...       7  ounces. 

B.  Gelatine 154  grains. 

Distilled  Water  (warm)    .       .       4  ounces. 

Mix  1  and  2  and  filter  through  flannel  while 
warm.  Sensitize  suitable  paper  by  lamp- 
light with  the  mixture  and  use  as  soon  as 
possible.  Expose  in  direct  sunlight  under 
a  drawing  until  the  black  lines  of  the  draw- 
ing are  visible  as  yellow  on  the  sensitized 
paper.  Then  immerse  the  print  in  the  fol- 
lowing bath : 

Gallic  Acid 108  grains. 

Oxalic  Acid 15      " 

Water 35  ounces. 

The  lines  should  develop  a  deep  black ;  if  the 
ground  is  tinted  over,  the  print  is  under-ex- 
posed ;  over-exposure  is  shown  by  disappear- 
ance of  fine  lines.  After  development  rinse 
the  print  well  in  clean  water,  remove  the 
surplus  moisture  with  absorbent  paper  (es- 
sential), and  dry. 

Gool(Vs  process  is  given  as  follows :  Coat 
good  stout  paper  by  means  of  a  brush  or 
sponge  with  the  following  solution : 

Water 12  ounces. 

Gelatine 2K  drachms. 

Ferric  Chloride  ....  5%        " 

Tartaric  Acid       .        .        .       .  2>|        " 

Sulphate  of  zinc        .       .       .  2%       " 

Expose  in  the  printing-frame  till  the  green- 
ish-yellow color  of  the  ground  appears  to  be 
bleached  out,  and  develop  with 

Gallic  Acid         .       .       .       .      2>^  drachms. 

Alcohol 7  ounces. 

Water 34       " 

The  developer  produces  within  three  min- 
utes perfectly  black  lines  upon  a  white 
ground.  With  under-exposures  the  ground 
retains  color,  and  over-exposures  make  the 
lines  slightlv  gray. 

Black  Mirror.  This  is  frequently  recom- 
mended for  photographing  clouds  or  land- 
scapes with  their  natural  clouds  by  reflection. 
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Usually  made  of  black  glass,  which  is  difficult 
to  obtain  and  expensive.  A  piece  of  good 
mirror-plate,  of  course  unsilvered,  will  do 
all  that  is  required,  if  coated  at  the  back 
with  black  varnish.  It  should  be  mounted 
in  a  frame  fixed  at  the  proper  angle  in  front 
of  the  lens. 

Black  Oxide  of  Manganese.  A  mineral ; 
serves  with  chlorate  of  potash  for  the  pro- 
duction of  oxygen  for  projections. 

Black  Spots.  Troublesome  visitors  to  the 
photographer,  mostly  caused  by  specks  of 
dust  settling  upon  the  plate  during  some 
portion  of  the  manipulation,  from  impure 
solutions  or  from  particles  of  iodide  of  silver 
or  organic  matter  held  in  suspension  in  the 
nitrate  bath.  They  are  best  avoided  by  care 
and  cleanliness  in  operating ;  in  the  case  of 
the  nitrate  bath  filtering  will  obviate  the 
difficulty.  Black  spots  are  often  produced 
on  the  collodion  film  by  making  the  iron 
developer  too  strong,  or  by  allowing  it  to 
remain  too  long  on  the  plate. 

Black  Tones.  These  are  best  produced 
by  strong  gold  baths.  The  following  formula 
will  be  excellent  (old) : 

Water 1  ounce. 

Hypo.  Soda 3  grains. 

Aurochloride  of  Sodium    .        .       .    1  grain. 

Black  Vamisli.  In  addition  to  the  as- 
phaltiim  there  are  several  black  varnishes 
for  backing  positives.  Here  are  two  formulae 
for  making  the  best.  Take  black  sealing- 
wax  and  dissolve  it  to  the  proper  consistence 
in  spirits  of  wine,  over  hot  water,  or  a  sand 
bath.  2.  To  the  ordinary  asphaltum  varnish 
add  2  parts  of  beeswax  over  hot  water  or  a 
sand  bath.  In  both  cases  they  must  be  re- 
peatedly stirred  until  thoroughly  mixed. 
Or  dissolve  caoutchouc,  \  drachm,  in  min- 
eral naphtha,  10  ounces ;  add  asphaltum,  4 
ounces,  and  apply  heat  if  necessary. 

Bleach.  To  whiten ;  treating  a  negative 
with  a  solution  of  bichloride  of  mercury  (for 
strengthening  purposes)  till  it  becomes  more 
or  less  white.  It  is  afterward  blackened  with 
ammonia  or  sulphite  of  soda. 

Bleaching  Prints  for  Photo-Engraving. 
When  a  photograph  on  bromide,  plain  sil- 
vered, or  albumen  paper  is  to  be  reproduced 
as  a  line  sketch  by  photo-mechanical  meth- 
ods, the  outlines  and  necessary  shading  are 
done  upon  the  print  with  a  waterproof  ink, 
and  the  unnecessary  detail  of  the  photograph 
is  then  bleached  out,  leaving  the  sketch  in 


fine  black  lines  on  a  white  ground.  For 
bleaching  prints  on  bromide  paper,  drawn  as 
above,  a  weak  solution  of  cyanide  of  potas- 
sium, to  which  a  flake  or  two  of  iodine  has 
been  added,  is  recommended.  Beach  advises 
the  use  of  the  following : 

Bromide  of  Copper  Solution         .  y^  ounce. 

Hypo.  Soda lOi)  grains. 

Alcohol 1  ounce. 

Water 2  ounces. 

Those  who  make  their  own  bromide  of  copper 
solution  should  mix  these  two  solutions :  (a) 
120  grains  bromide  of  potassium  in  4  ounces 
of  water;  (6)  120  grains  sulphate  of  copper 
in  4  ounces  of  water. 

Prints  on  albumen  paper,  or  plain  silvered 
or  a  smooth  matt-surface  paper,  re-drawn 
as  above,  may  be  bleached  by  immersion  in 
a  bath  composed  of  a  saturated  solution  of 
bichloride  of  mercury  in  alcohol,  or  water 
may  be  used  in  place  of  the  alcohol  with 
slower  action. 

Blind  Shutter.  A  moderately  quick  shut- 
ter, consisting  of  a  curtain,  lifted  by  pneu- 
matic action,  and  remaining  so  as  long  as 
the  pressure  continues. 

Blistering.  The  forming  of  blisters  in  the 
film.  In  gelatine  plates  it  occurs  in  the 
middle  of  the  film ,  if  on  the  edges,  it  is 
called  frilling. 

In  the  practice  of  photography  the  collo- 
dion film  often  blisters  upon  the  glass  from 
insufficiency  of  adhesion.  This  can  be  cor- 
rected by  the  addition  of  alcohol  to  the 
collodion  when  it  is  not  caused  by  the  glass 
being  imperfectly  cleaned.  Grinding  the 
surface  of  the  glass  with  fine  emery  will  also 
obviate  the  difficulty ;  but  this  last  is  rather 
an  expensive  method.  Blistering  of  collodio- 
albumen  plates  may  be  avoided  by  first 
spreading  the  plate  with  a  film  of  albumen 
of  the  strength  of  1  ounce  albumen  to  6 
ounces  of  water,  filtered.  Or  a  solution  of 
gelatine,  2  grains  to  the  ounce  of  water, 
with  the  addition  of  a  little  methylated 
alcohol.  Blistering  of  albumen  paper  can 
be  avoided  only  by  care. 

Blisters.  Round  elevations  forming  in 
faulty  photographic  printing  papers,  usually 
caused  by  unequal  expansion.  In  albumen 
paper  they  generally  appear  during  immer- 
sion in  the  fixing-bath.  If  they  burst  in 
drying,  they  cause  spots.  They  occur  only 
in  strongly  sized,  freshly  and  heavily  albu- 
menized  papers. 
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Blitzlicht.  Flash-lip;ht,  magnesium  flash- 
light. The  lightning-like,  momentary  but 
actinically  very  powerful  flash  caused  by 
igniting  a  mixture  of  magnesium  powder 
and  chlorate  of  potash,  or  sulphide  of  anti- 
mony. Serves  as  light-source  for  instanta- 
neous exposures  at  night  or  in  dark  places. 
If  pure  magnesium,  without  admixture,  is 
employed,  blowing  it,  by  means  of  a  mechan- 
ical arrangement,  through  the  flame  of  a 
candle  or  spirit-lamp,  etc.,  it  is  called  a 
"Pustlicht"  (blow-light).  The  pure  mag- 
nesium powder  burns  more  slowly  than  the 
explosive  mixture. 

Blow-Pipe.  Used  for  the  magic-lantern 
or  for  illuminating  purposes  by  the  use  of 
the  oxy-hydrogen  light.     With  this  jet,  no 

Fig.  31. 


matter  how  suddenly  the  oxygen  may  be  let 
on,  or  off,  there  is  no  snap.  0,  oxygen  pipe ; 
Z,  lime ;  H\  hydrogen  pipe ;  LP,  nut  binding 
jet  to  stand ;  SS,  plate  allowing  end  of  jet  to 
tip  up  or  down  in  centreing ;  H,  hydrogen, 
/,  oxygen  inlet.     Other  forms  are  in  use. 

Blue  Glass.  Glass  stained  of  a  bluish 
tint.  It  is  an  excellent  remedy  against  the 
non-photogenic  effect  of  a  yellow,  hazy 
atmosphere.  The  Bohemian  glass  is  the 
best,  as  it  is  more  clear  and  even  in  tint.  It 
may  be  used  in  the  skylight,  or  placed  in 
front  of  the  lenses  in  the  camera  tube.  It 
has  been  proved  by  actual  experiment  that 
the  glass  decomposes  light,  throwing  off  all 
colored  rays  and  admitting  white  liglit  only. 
This  white  light  possesses  all  the  actinic 
properties  necessary  for  photography ;  there- 
fore, by  interposing  blue  glass  between  the 
model  and  the  light  of  day  uniformity  of 
strength,  and  consequently  time  of  exposure 
is  obtained.  An  old  method,  out  of  use. 
Blue  Printing  Process.  (See  Cyanotype.) 
Blue  Process.    A  means  of  duplicating 


drawings,  plans,  maps,  documents,  etc.,  by 
means  of  light-sensitive  paper,  without  the 
use  of  a  photo  negative,  directly  exposing 
such  paper  under  the  drawings  in  the  print- 
ing frame.  Silver-,  chrome-,  and  iron-salts 
serve  as  sensitizers,  iron  predominating. 
The  resulting  pictures  are  either  in  white 
lines  on  blue  ground,  or  blue  lines  on  white 
ground.  The  blue  lines  may,  by  subsequent 
treatment  with  gallic  acid,  be  changed  to 
black. 

Blues.  A  term  signifying  solarization  ; 
it  is  caused  by  too  long  an  exposure  of  the 
plate  in  the  camera ;  and  sometimes,  in  the 
daguerrotype,  by  moisture  in  the  iodine 
box.  The  remedy  for  the  latter  is  to  coat 
the  plate  before  using,  or  to  keep  the  box 
over  a  heater. 

Boiled  Emulsion.  Gelatine  bromide  of 
silver  emulsion  made  highly  sensitive  by 
boiling  for  fifteen  to  twenty  minutes. 

Book  Camera.  A  detective  camera  ap- 
pearing outwardly  like  a  book. 

Books  on  Photography.  A  complete  list 
of  the  standard  text-books  in  all  departments 
of  photographic  work  can  be  found  in  the 
Bibliographic  Supplement  given  at  the 
end  of  this  book. 

Boracic  Acid.  This  acid  is  formed  of  16 
equivalents  of  the  metal  boron  and  24  of 
oxygen,  and  may  be  obtained  by  borax  or  the 
biborate  of  soda  in  boiling  water,  and  then 
adding  very  dilute  sulphuric  acid  until  the 
mixture  becomes  sour;  the  sulphuric  acid 
combines  with  the  soda  and  sets  at  liberty 
the  boracic  acid,  which  crystallizes  by  evap- 
oration in  thin  scales  of  a  shining  appear- 
ance. It  has  a  bitter  taste,  is  soluble  in 
water  and  alcohol,  is  sour,  reddens  vegetable 
blues,  and  turns  turmeric  paper  brown.  It 
is  used  in  the  iron  developer  for  positives  to 
produce  a  white  silver  deposit. 

Borax.  Syn.,  sodium  biborate.  It  is 
found  native  in  a  crude  state  in  the  saline 
marshes  of  Nevada  and  California,  but  is 
also  manufactured  by  boiling  boric  acid 
(crude)  with  sodium  carbonate.  Commer- 
cially it  appears  as  a  white  powder,  soluble 
in  hot  and  cold  water,  with  an  alkaline 
reaction. 

Borax  has  many  uses  in  photography.  It 
is  used  as  a  flux  in  converting  residues  of 
the  precious  metals,  in  ceramic  photog- 
raphy, and  as  a  means  of  obtaining  an  aque- 
ous solution  of  shellac  as  a  varnish  for  prints, 
etc.    It  may  be  used  in  development  with 
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eikonogen  in  place  of  sodium  carbonate,  the 
following  being  a  good  formula : 

Eikonogen 1  part. 

Sodium  Sulphite        ....       2  parts. 

Borax 2     " 

Water 100     " 

Although  normally  possessing  an  alkaline 
reaction,  borax  acts  as  a  retarder  with  the 
pyrogallol  and  catechol  developers;  while 
added  to  quinol,  resorcin,  hydroxylamine, 
or  eikonogen,  it  acts  as  an  accelerator. 

Added  to  the  fixing-bath  for  albumen 
prints,  in  the  proportion  of  1  ounce  of  borax 
to  1  pound  of  hypo,  soda,  and  1  gallon  of 
water,  borax  is  said  to  be  an  excellent 
remedy  for  blistering. 

The  use  of  borax  as  an  addition  to  the 
toning-bath  for  albumen  and  Aristotype 
prints  is  well  known.  Prof.  E.  Vogel  gives 
the  following  as  a  good  borax  bath : 


Borax   . 
Distilled  Water  . 


2.  Chloride  of  Gold 
Distilled  Water  . 


116  grains. 
35  ounces. 

15   grains. 
1>^  ounces. 


For  use,  mix  7  ounces  of  No.  1  with  50 
minims  of  No.  2  for  each  sheet  of  paper  to 
be  toned. 

Brenzcatechin.     (See  Catechol.) 

Brilliancy.  An  expression  applied  to 
negatives  perfect  in  every  respect,  and  which 
give  faultless  prints. 

Brilliant  Albumen  Paper.  Doubly  albu- 
menized  paper — photographic  raw  paper 
which,  by  double  coating  with  albumen,  has 
received  a  high  gloss. 

Bringing  Out  the  Picture.  A  term  applied 
to  the  mercurialization  of  the  daguerrotype 
plate,  and  the  submission  of  the  paper,  or 
glass  negative,  or  ambrotype,  to  the  develop- 
ing agent.  The  process  for  developing  glass 
and  paper  photographs  is  described  under 
their  proper  heads. 

Broken  Negatives  may  be  repaired  as 
follows :  If  the  gelatine  film  is  not  broken, 
remove  it  from  its  support  as  described  under 
stripping  films  (q.  v.)  and  remount.  If,  how- 
ever, the  film  is  broken,  bind  the  broken 
parts  carefully  together  at  the  edges  with 
thin  strips  of  strongly  gummed  paper,  and 
then  set  the  negative  on  a  level  table  and 
varnish  both  sides,  by  which  procedure  it  is 
materially  strengthened.  Another  excellent 
method  is  to  apply  Canada  balsam  to  the 
edges  of  the  broken  parts  and  press  them 
neatly  together,  having  the  negative  on  a 


gla.ss  plate  during  the  operation.  Then  flow 
the  film  with  varnish,  and  apply  a  clean 
cover-glass  of  thin  crystal.  When  this  is 
dry,  turn  the  two  over  and  repeat  the  var- 
nishing on  the  glass  side  of  the  negative, 
again  applying  a  third  cover-glass.  When 
dry  the  three  plates  should  be  bound  to- 
gether with  strips  like  a  lantern-slide. 

Broken  negatives  may  be  printed  from 
without  showing  the  cracks,  by  causing  the 
printing- frame  to  constantly  revolve  during 
printing  (attached  to  a  meat-jack),  or  by 
printing  at  the  bottom  of  a  box,  18  inches 
deep,  with  open  top. 

Bromic  Acid.  A  compound  prepared  by 
the  action  of  any  pure  alkali,  or  earth,  on 
separate  portions  of  bromine,  containing  1 
part  of  bromine  and  5  of  oxygen.  Add  sul- 
phuric acid  to  a  solution  of  bromate  of  baryta 
until  all  the  earth  is  thrown  down,  particu- 
larly avoiding  an  excess  of  acid ;  then  con- 
centrate the  liquor  by  heat,  until  it  becomes 
of  the  consistence  of  syrup.  Bromic  acid  is 
very  sour,  has  very  little  odor,  and  reddens 
litmus  paper  at  first,  but  afterward  destroys 
the  color.  It  unites  with  the  alkalies  and 
forms  bromates. 

Bromide  of  Aluminium.  A  salt  prepared 
by  saturating  hydrobromic  acid  with  gela- 
tinous alumina  and  careftilly  evaporating  to 
dryness.  Used  with  good  effect  in  sensitizing 
collodion,  1  grain  to  the  ounce. 

Bromide  of  Ammonium.  This  may  be 
obtained  by  the  mixture  of  ammonia  and 
hydrobromic  acid  and  liquor  of  ammonia ; 
or  by  putting  bromine  'into  water  of  ammo- 
nia. By  evaporation  it  forms  solid  prismatic 
crystals,  very  volatile  and  easily  decomposed. 
The  solution  of  this  compound,  in  the  pro- 
portion of  1  part  of  bromide  of  ammonium 
to  1  of  distilled  water,  is  an  excellent  fixative 
for  positive  proofs.  The  proofs  must  be  left 
in  the  bath  one  hour  and  a  half,  and  then 
washed  in  several  waters.  Bromide  of  am- 
monium is  employed  in  the  preparation  of 
both  negative  and  positive  papers.  For  this 
purpose  it  is  prepared  as  follows : 

Water 1  ounce. 

Iodide  of  Potassium  .       .              .15  grains. 
Bromide  of  Ammonium  .               .     4      " 
Sugar  of  Milk 40      " 

It  also  gives  great  sensitiveness  to  collodion 
when  added  in  the  proportion  of  1  grain  to 
the  ounce  of  iodized  solution,  and  in  the  pre- 
paration of  gelatine  emulsion.  With  iron  and 
pyro  it  counteracts  fog  and  acts  as  a  developer. 
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Bromide  of  Arsenic.  This  is  a  ^ood  in- 
tensificr  of  collodion.  To  1  ounce  of  iodized 
collodion  add  1  drop  of  a  saturated  alcoholic 
solution  of  this  salt;  it  first  becomes  turbid, 
but  clears  up  after  standing  a  few  hours ;  it 
must  not  be  used,  therefore,  immediately. 
Bromide  of  arsenic  may  be  made  by  adding 
dry  arsenic,  in  powder,  cautiously  and  in 
small  quantities  at  a  time,  to  bromine,  as 
long  as  light  continues  to  be  emitted ;  then 
distil  into  a  cool  receiver.  When  liquid  it 
is  vellow, 

iBromide  of  Bismuth.  This  salt  is  pre- 
pared by  heating  the  metal  with  an  excess 
of  bromine  in  a  glass  tube,  when  a  gray- 
colored  mass,  resembling  fused  iodine,  is 
formed.  It  is  volatile,  and  decomposed  by 
water. 

Bromide  of  Cadmium.  A  whitish,  vola- 
tile salt  made  by  the  union  of  hydrobromic 
acid  and  cadmium  in  the  same  manner  as  for 
bromide  of  aluminium.  Added  to  iodized 
collodion,  1  or  2  grains  to  the  ounce,  to  in- 
crease its  intensity  and  sensitiveness. 

Bromide  of  Calcium.  CaBr.  A  white 
deliquescent  salt,  very  soluble  in  water; 
sometimes  used  in  collodion  and  sensitive 
paper. 

Bromide  of  Carbon.  It  is  prepared  by 
mixing  2  parts  of  bromine  with  1  part  of 
periodide  of  carbon,  and  adding  just  suffi- 
cient potassa  in  solution  to  make  the  liber- 
ated iodine  disappear.  The  liquid  bromide 
of  carbon  collects  at  the  bottom  of  the  solu- 
tion, and  is  separated  from  the  supernatant 
portion  and  allowed' to  stand  until  it  becomes 
clear.  A  few  crystals  of  iodide  of  potassium 
rise  to  the  surface;  which  are  to  be  removed. 
The  clear  liquid  is  then  put  into  a  little 
water,  slightly  alkalized  with  potassa,  to  re- 
move a  little  remaining  iodide  of  carbon, 
after  which  it  is  quite  pure. 

Bromide  of  Copper.  (See  Cupric  Bro- 
midf.) 

Bromide  of  Iodine.  An  excellent  pho- 
tographic accelerator.  Bromine  and  iodine 
unite  rapidly  by  mere  mixture. 

Bromide  of  Lead.  A  salt  sometimes  used 
in  sensitizing  collodion;  1  grain  of  the 
salt  to  1  ounce  of  iodized  collodion.  Bro- 
mide of  lead  is  a  white,  crystalline  powder, 
sparingly  soluble  in  water,  formed  by  pre- 
cipitating a  neutral  solution  of  acetate  of 
lead  with  a  solution  of  bromide  of  potassium. 
It  fuses,  by  heat,  into  a  red  liquid  which 
turns  yellow  when  cold. 


Bromide  of  Lime.  This  is  one  of  the 
best  sensitives  used  for  the  daguerrotype. 

Bromide  of  Lithium.  A  salt  formed  by 
dissolving  lithium  in  hydrobromic  acid  and 
evaporating  to  dryness.  Used  for  sensitizing 
collodion  in  the  same  manner,  and  in  the 
same  proportions  as  other  bromides. 

Bromiae  of  Mercury.  Is  a  white,  insolu- 
ble powder,  obtained  by  precipitating  a 
solution  of  protonitrate  of  mercury  by  bro- 
mide of  potassium.  The  bi-bromide  of 
mercury  is  formed  by  dissolving  peroxide  of 
mercury  in  hydrobromic  acid. 

Bromide  of  Nickel.  This  salt  may  be 
prepared  in  the  same  manner  as  bromide  of 
lithium,  and  used  for  sensitizing  collodion 
in  the  usual  way. 

Bromide  of  I^otassium.  KBr.  Colorless, 
square  crystals,  easily  soluble  in  water.  This 
salt  is  prepared  by  pouring  an  aqueous 
solution  of  potash  into  an  ethereal  solution 
of  bromine  until  the  ether  is  rendered 
colorless.  In  its  pure  state  it  is  the  best  bro- 
mide salt  for  obtaining  bromide  of  silver. 
It  is  used  in  developers  and  gelatine  emul- 
sions, and  is  analogous  to  bromide  of  ammo- 
nium. By  mixing  the  bromide  of  potassium 
with  chloride  of  sodium,  in  preparing  the 
positive  paper,  proofs  of  a  grayish-black 
color,  of  very  pleasing  effects,  are  obtained. 
It  is  used  in  the  following  combination : 


Distilled  Water 
Bromide  of  Potassium  . 
Chloride  of  Sodium 


6  parts. 
1  part. 
1     " 


Bromide  of  potassium  enters  largely  into  the 
photographic  processes  as  a  wash  for  paper 
and  for  sensitizing  collodion,  from  1  to  2 
grains  of  the  salt  being  used  to  the  ounce 
of  iodized  collodion.  It  is  also  used  for 
fixing  photographs,  but  it  is  not  so  good  as 
hyposulphite  of  soda  for  the  latter  purpose. 
Bromide  of  Silver.  Is  formed  by  adding 
a  solution  of  bromate  of  potassa  to  another 
of  nitrate  of  silver,  and  crystallizing.  By 
applying  heat  to  the  compound,  oxygen  is 
evolved  and  the  mixture  becomes  bromide 
of  silver.  This  salt,  like  the  iodide,  does 
not  appear  to  be  very  readily  changed  by 
the  solar  rays,  when  perfectly  pure.  The 
slightest  admixture  of  nitrate  of  silver  ren- 
ders it  very  susceptible  of  change,  and  under 
certain  conditions  it  becomes  the  most  sensi- 
tive of  the  photographic  preparations.  Yel- 
low in  color,  it  changes  to  violet-eray  if 
exposed  to  light,  as  it  resolves  itself  into 
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bromide  and  silver  sub-bromide.  It  is  in- 
soluble in  water,  somewhat  so  in  ammonia, 
and  is  soluble  in  hyposulphite  of  soda  and 
cyanide  of  potassium. 

Bromide  of  Sodium.  NaBr.  Prepared 
similarly  to  potassium  bromide;  occurs  in 
small  white  crystals ;  soluble  in  water  and 
alcohol.  It  is  said  that  the  use  of  this  salt 
in  the  preparation  of  gelatine  emulsions 
renders  them  more  sensitive  to  orange  and 
yellow  rays  than  if  potassium  or  ammonium 
bromide  is  used. 

Bromide  of  Zinc.  Prepared  by  digesting 
zinc  filings  in  hydrobromic  acid  over  a  sand 
bath;  filter,  wash  in  a  little  water,  and 
evaporate  to  dryness.  Used  for  giving  in- 
creased sensitiveness  to  iodized  collodion. 

Bromide  Paper.  Paper  coated  with  silver 
bromide  and  gelatine  in  emulsion — similar 
to  that  used  in  the  manufacture  of  gelatine 
dry  plates — may  be  used  for  enlargements 
and  contact-printing.  Paper  thus  prepared 
may  be  obtained  commercially,  of  different 
grades  as  to  surface  texture,  and  of  varying 
rapidity — slow,  rapid,  etc.  Formulae  for  the 
preparation  of  such  paper  can  be  found  under 
Emulsion  (q.  v.),  but  the  commercial  article  is 
so  convenient  and  reliable  that  it  is  gener- 
ally used  in  preference  to  home-made  paper. 
Formulae  for  the  development  and  fixing  of 
the  various  commercial  papers  are  given  by 
the  manufacturers.  For  contact-printing 
on  gelatino-bromide  paper  negatives  known 
as  "plucky"  in  character  give  the  best  re- 
sults. The  convenience  of  bromide  paper 
for  enlarging  purposes  consists  in  the  fact 
that  in  its  use  no  enlarged  negative  is  essen- 
tial, the  enlargement  being  made  direct  upon 
the  paper,  which  is  afterward  developed  and 
fixed,  generally  with  ferrous  oxalate.  Bro- 
mide prints  withstand  all  the  usual  tests  for 
permanence,  and  if  carefully  made  should  be 
as  permanent  as  gelatine  negatives.  Abso- 
lute cleanliness  is  essential  in  the  treatment 
of  gelatino-bromide  papers,  and  the  fingers 
must  be  scrupulously  clean  or  stains  will 
result.  Blisters  may' be  avoided  by  passing 
the  prints  through  a  solution  of  common  salt 
after  fixing  and  before  washing.  When  fixed 
the  prints  should  be  well  washed  with  abun- 
dant water  for  two  hours  and  then  hung  up 
to  dry.  These  prints  are  mounted,  in  a  dry 
state,  with  strong  adhesive  ;  those  on  smooth 
paper  may  be  burnished  if  desirable,  while 
the  rougher  surfaces  admit  of  any  amount  of 
after-working  with  crayon  or  brush.    During 


the  past  year  or  two  the  toning  of  bromide 
prints  has  received  much  attention.  E.  J. 
Wall  has  compiled  a  very  complete  table  of 
solutions  adapted  to  the  obtaining  of  various 
tones  after  this  manner,  which  is  given  here- 
with : 

The  bromide  print  may  be  developed  with 
ferrous  oxalate,  quinol,  or  eikonogen,  but  in 
no  case  must  ftiU  vigor  be  obtained ;  in  fact, 
the  finest  results  are  to  be  secured  by  over- 
exposure and  thin  images  obtained  with 
eikonogen;  after  fixing  and  well  washing 
immerse  the  print  in  the  well-known  lead 
intensifier  of  Eder  and  Toth,  which  is  com- 
posed of 

Nitrate  of  Lead 4  parts. 

Ferrocyanide  of  Potassium      .       .       6     " 
Distilled  Water 100     " 

Filter. 

The  image  becomes  white  from  formation 
of  the  ferrocyanides  of  silver  and  lead,  and 
this  enables  us  to  obtain  almost  any  color 
we  like.  For  convenience  I  now  tabulate 
the  tones  and  the  necessary  solutions. 

Black,  by  using 

Ammonium  Sulph-hydrate      .       .       1  part. 
Distilled  Water 3  parts. 

Brown,  by  using 

Schlippe's  Salt 10  parts. 

Ammonia     .       .       .       .       .       .       5      " 

Water 150      " 

Reddish  yellow,  by  using 

Potassium  Bichromate     ...       1  part. 

Ammonia 1     " 

Water 10  parts. 

Yellow,  by  using 

Neutral  Chromate  of  Potash   .  1  part. 

Water 10  parts. 

Green,  by  treating  the  yellow  image  with 

Ferric  Chloride 1  part. 

Water 10  parts. 

Brown,  by  treating  the  yellow  image  with 

Permanganate  of  Potash  ...       1  part. 
Water 10  parts. 

Copper-red  (Bartolozzi),  by  treating  the 
yellow  image  with 

Cupric  Chloride 1  part. 

Water 10  parts. 

Red-brown,  by  treating  the  image  with 
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Nitrate  of  Uranium  ....       1  part. 
Ammonium  Chloride       .       .       .       1     " 
Water 10  parts. 

Deep  yellow,  by  treating  the  yellow  image 
with 


Iodide  of  Potassium 
Water  . 


1  part. 
10 


Reddish-brown,    by    treating    the    white 
image  with 


Copper  Sulphate 
Water  . 


Ipart. 
10  parts. 


Green  or  reddish-gray,  by   treating  the 
white  image  with 

Cobalt  Chloride  or  Sulphate     .  1  part. 

Water 10  parts. 

This    image  is  first   greenish  and  then 
gradually  turns  reddish  gray. 

Green,  by  treating  the  white  image  with 

Nickel  Chloride  or  Sulphate    .       .       1  part. 
Water 10  parts. 

Orange-yellow,  by  treating  the  white  image 
with 

Mercuric  Chloride     ....      30  parts. 
Potassium  Iodide       .       .       .        .      45      " 
Water 100      " 

Sepia  tones  on  bromide  paper  maybe  obtained 
by  developing  with  the  following  formula : 


A.  Water     . 

Potassium  Oxalate 


B.  Water 

Potassium  Chloride 


C  Water     . 

Ferrous  Sulphate  . 
Citric  Acid     . 
Potassium  Bromide 

To  develop,  mix  of 


Solution  A. 
Solution  B. 
Solution  C. 


1000  parts. 
330      " 

1000  parts. 
130      " 

500  parts. 
24     " 
2      •' 

2      " 


20  parts. 
5      " 
5     " 


The  brown  tone  is  more  pronounced  by 
increasing  the  quantity  of  B. 

Platinum  Toning.— YidaX  advises  that  bro- 
mide prints  may  be  toned  in  platinum  with 
the  formula : 

Water 2000  parts. 

Bichloride  of  Platinum   ...         1  part. 
Hydrochloric  Acid    ....       25  parts. 

An  exhaustive  treatise  upon  Bromide  Paper 
by  Dr.  E.  Just  is  the  most  comprehensive 
manual  on  this  subject. 


Bromine.  Is  a  simple  substance,  and  was 
discovered  by  M.  Balard,  of  Montpelier,  in 
1826.  It  is  prepared  by  passing  a  current  of 
chlorine  through  the  liquid  which  remains 
after  the  evaporation  of  sea  water  to  obtain 
common  salt.  It  is  a  dark  brown-red,  very 
volatile  liquid,  giving  off  fumes  of  offensive 
smell.  It  is  kept  stored  under  water.  It  is 
of  importance  for  photography  in  its  com- 
binations with  metals.  Its  aqueous  solution 
was  used  for  fuming  daguerrotypes. 

Bromo-Iodide  of  Lime.  A  name  given  to 
a  preparation  of  lime  with  bromine  and 
iodine. 

Bromo-Iodide  of  Silver.  This  name  has 
been  given  to  the  compound  formed  by  act- 
ing upon  metallic  silver  with  the  vapors  of 
iodine  and  bromine  successively ;  also  to  the 
mixed  salt  obtained  by  decomposing  bromide 
and  iodide  of  potassium,  in  the  proper  atomic 
proportions,  by  nitrate  of  silver.  This  salt 
forms  the  true  photogenic  sensitive  surface 
in  all  successful  photographic  operations. 

Bromo-Iodized  Bitumen.  A  compound 
invented  and  patented  by  Mr.  V.  M.  Gris- 
wold,  of  Ohio.  Dilute  asphaltum  varnish 
(which  has  been  prepared  by  boiling  one- 
half  gallon  linseed  oil,  1  pint  Japan  varnish, 
and  5  or  6  ounces  asphaltum,  to  such  a  con- 
sistence that  it  will,  when  cool,  roll  into  a 
hard  ball)  to  a  proper  consistence  with 
spirits  of  turpentine ;  add  to  8  ounces  tur- 
pentine J  ounce  bromine  and  1  ounce  iodine, 
a  small  quantity  at  a  time,  as  they  unite  with 
great  heat,  and  must  be  managed  with  care. 
When  thoroughly  united  this  is  bromo- 
iodized  turpentine,  which,  added  to  a  half- 
gallon  of  the  prepared  bitumen  forms  the 
bromo-iodized  bitumen. 

Bronze  Positives.  Beautiful  pictures  in 
bronze  powders  of  various  colors  may  be 
obtained  on  glass  or  ferrotype  plates,  alu- 
minium, etc.,  by  the  subjoined  process  of 
Veress,  the  well-known  experimenter  in 
heliochromy.  The  sensitive  compound  is 
made  as  follows : 

Distilled  Water 100  parts. 

Cane  Sugar 2     " 

Glucose 5     " 

Gum-arabic  (powdered)    .              .       5     " 
Honey 1  part. 

After  the  ingredients  are  dissolved,  10  parts 
of  a  saturated  solution  of  bichromate  of 
ammonia  are  added ;  the  mixture  is  allowed 
to  stand  for  some  hours,  and  then  thrice  fil- 
tered.    With  this  solution  the  plates   are 
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coated.  It  is  important  to  obtain  an  entirely 
uniform  layer,  and  to  keep  the  solution  and 
prepared  plates  free  from  dust.  Dry  the 
plates  near  the  fire;  after  five  to  fifteen 
minutes  they  will  be  dry,  and  may  then  at 
once  be  exposed  in  the  printing-frame  under 
a  negative  in  diffused  light.  The  time  of 
exposure  depends  very  much  upon  the  moist- 
ure of  the  air ;  give  at  first  a  trial  exposure 
— say  of  ten  minutes.  It  is  better  to  expose 
a  little  too  long  than  too  short.  To  develop, 
a  tuft  of  cotton  is  charged  with  bronze 
powder  and  passed  lightly  over  the  surface 
of  the  plate!  This  manipulation,  as  well  as 
the  coating,  may  be  effected  in  a  room  in 
weak  daylight.  When  the  image  is  fully 
developed,  a  second  clean  tuft  of  cotton  is 
taken,  and  the  surface  of  the  plate  brushed 
over  with  it  until  the  bronze  image  begins 
to  become  bright,  and  the  deepest  shadows 
are  entirely  free  from  bronze  powder.  Splen- 
did effects  may  be  obtained  if  differently 
colored  powder  is  used  in  development. 
After  the  image  has  been  completely  devel- 
oped, coat  with  2  per  cent,  of  collodion  to 
which  some  glycerine  has  been  added.  The 
plate  should  then  be  exposed  to  sunlight; 
if  it  be  a  glass  plate  it  is  exposed  from  be- 
hind, through  the  glass.  After  from  fifteen 
to  twenty  minutes  the  plate  is  washed  in 
running  water  until  the  yellow  color  has 
been  removed  and  the  water  remains  clear. 
After  drying,  the  surface  is  varnished  with 
diluted  copal  varnish,  or  with  colorless  Japan 
varnish  in  the  case  of  the  support  being  a 
metal  plate ;  the  glass  plates,  however,  are 
coated  with  a  dark-brown  or  black  varnish, 
and  looked  at  from  the  glass  side. 

Bronzed  Shadows.  The  deepest  shadows 
of  a  positive  picture,  which,  in  consequence 
of  ample  printing  under  a  very  strong  nega- 
tive, receive  a  bronzed  appearance,  which 
disappears  again  usually  in  the  toning  and 
fixing. 

Brooke's  Photographic  Self-Registering 
Magnetic  and  Meteorological  Apparatus. 
The  importance  of  instruments  whereby  the 
direction  and  intensity  of  the  earth's  magne- 
tism may  be  readily  ascertained,  is  acknowl- 
edged by  all  scientific  men ;  and  the  appli- 
cation of  photography  to  this  purpose  is  a 
means  whereby  much  labor  has  been  saved 
in  meteorological  observations. 

Browning.  A  term  applied  to  photographs 
and  paper  which  have  turned  brown  by  keep- 
ing or  other  causes,  after  sensitizing ;  com- 


mencing before  and  continuing  after  printing. 
Pictures  printed  on  such  papers,  examined 
by  transparency,  look  dull  and  granular  in 
the  whites,  and  are  usually  destroyed  as 
worthless.  Mr.  Lyte  has  succeeded  in  dis- 
covering a  formula  which  obviates  this  diffi- 
culty, when  a  batch  of  proofs  have  been 
printed,  washed,  and  dried,  they  should  be 
sorted  over,  and  the  browned  ones  treated 
with  the  following  bath : 

Solution  of  Perchloride  of  Iron  1  fluidounce. 

Strong  Hydrochloric  Acid  .       .  2  fluidounces. 

Nitric  Acid ^  fluidounce. 

Water 3  quarts. 

Plunge  the  proofs  into  this  solution,  keeping 
them  moving  all  the  time,  and  they  will 
rapidly  bleach  in  the  white  parts.  As  soon 
as  the  desired  result  is  obtained  they  should 
be  removed  from  the  bath,  and  having  been 
washed  in  pure  water,  passed  into  a  weak 
hyposulphite  of  soda  bath  of  not  more  than 
4  or  5  per  cent.  The  subsequent  washing  to 
get  rid  of  the  hyposulphite  is  afterward  to 
be  proceeded  with  as  usual.  In  order  to  in- 
sure the  complete  abstraction  of  all  the  acid 
from  the  paper  before  placing  it  in  the  bath 
of  hyposulphite  of  soda,  enough  finely  pow- 
dered chalk  or  whiting  to  produce  milkiness 
may  be  mixed  up  with  the  last  washing- 
water;  but  the  picture 
should  be  passed  through  Fig.  32. 

two  or  three  waters  at  least 
beforehand,  so  as  to  get 
rid,  as  far  as  possible,  of 
all  the  iron  salts.  As  the 
bath  acts  on  the  whole 
picture,  the  brown  sheets, 
if  intended  to  be  thus 
treated,  should  be  over- 
printed. 

Brushes  in  Photogra- 
phy. Blanchard's  Brush, 
used  for  hastening  the  flow 
of  solutions  on  canvas  and 
other  material,  and  for  coating  plates  in 
some  of  the  wet  processes.  It  is  made  by 
doubling  and  fastening  a  piece  of  swan's- 
down  calico  around  a  strip  of  glass,  2  inches 
wide  and  6  inches  long,  with  a  rubber  band. 

Buckleys  Brush  is  used  for  spreading  emul- 
sions and  solutions.  It  is  a  convenient  sub- 
stitute for  the  camel's-hair  brush,  and  can 
be  renewed  as  frequently  as  desired.  It  is 
made  by  drawing,  with  a  piece  of  bent  silver 
wire,  a  tuft  of  absorbent  cotton  within  the 
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end  of  a  glass  tube  which  serves  as  a  handle, 
the  projecting  portion  of  the  cotton  forming 
the  brush. 

Mounting  Brush,  for  rubbing  mountant  on 
the  print  or  mount,  should  preferably  be 
stiff  and  not  too  long  in  the  hair.  A  good 
hog's-hair  shaving  brush  answers  the  purpose 
admirably.     A  flat  brush  is  better. 

Development  Brush,  for  use  in  local  acceler- 
ation or  retardation  during  the  development 
of  a  negative ;  should  be  what  may  be  bought 
as  a  gilder's  mop,  of  camel's-hair  mounted 
in  quill,  without  metjil  about  it. 

Brushing.  The  act  of  laying  on  sensitive 
solutions  to  paper  with  a  brush  or  pellet  of 
cotton.  To  do  this  in  the  best  manner  lay 
the  paper  up(m  a  flat  board  slightly  smaller 
than  the  paper,  and  tack  or  pin  the  right 
and  left  angles  farthest  from  you  to  the 
board.  Pour  sufficient  solution  to  cover  the 
paper  upon  the  centre  of  the  sheet,  and  with 
your  pellet  of  cotton  or  brush  spread  it  care- 
fully by  a  circular  motion  outward  toward 
the  edges,  going  over  it  three  or  four  times ; 
then  pass  your  brush  backward  and  forward 
lengthwise  over  the  whole  surface,  then  cross- 
wise, repeating  these  movements  until  the 
solution  is  well  absorbed  by  the  paper,  and 
looks  even  and  glossy.  When  thoroughly 
and  nicely  done  there  will  be  no  dripping 
when  the  sheet  is  hung  up  to  dry.  Do  not 
press  your  brush  against  the  paper  so  heavily 
as  to  rough  up  the  surface. 

Bubbles.  Highly  persistent  soap-bubbles, 
useful  for  the  study  of  the  phenomena  re- 
lating to  thin  laminae  and  for  bubble  photo- 
graphs, may  be  obtained  by  the  use  of  a 
resinous  soap  made  as  follows:  Pulverize 
together  10  parts  of  pure  resin  and  10  parts 
of  carbonate  of  potash ;  add  100  parts  of 
water,  and  boil  until  complete  solution  en- 
sues. This  thick  stock  solution  is  diluted 
for  use  with  four  or  five  times  its  volume  of 
water,  and  used  in  the  usual  manner. 

Buff.  The  instrument  used  for  polishing 
the  daguerrean  plate  by  hand.  It  is  made  of 
silk  velvet  plush,  velveteen,  or  buckskin,  the 
latter  l)eing  decidedly  the  best. 

Buff  Brush.  A  very  useful  article  for 
keeping  the  buffs  clean. 

Buffing  the  Plate.  This  operation  is  one 
of  the  most  important  in  daguerrean  manipu- 
lation. 

Buff  Leather.  The  best  material  for  this 
article  is  deer-skin.  It  should  be  well  dressed 
and  deprived  entirely  of  grease  or  other 


extraneous  matter,  and  soft  and  firm  in  the 
texture.  A  genuine  deer-skin,  when  dressed, 
may  be  known  by  its  exhibiting  a  vein-like 
appearance  upon  the  flesh  or  yellow  side. 

Buff  Wheel.  A  machine  for  polishing  the 
plate  in  galleries  where  great  numbers  of 
daguerrotypes  are  daily  taken,  as  it  is  more 
expeditious  and  thorough  than  the  nand  buff 
above  described.     An  old  helper.    (Fig.  33.) 

Fig.  33. 


Bunsen  Burner.  A  gas-fixture  in  which 
illuminating  gas  mixed  with  air  is  burned, 
giving  a  blue  iiame  of  great  heat  but  little 
light  power. 

Burette.  A  graduate  glass  for  measuring 
liouids. 

Burgundy  Pitch.  Is  the  resin  of  the 
Pinus  abk'x. 

Burning  Fluid.  Is  a  solution  of  turpen- 
tine in  alcohol.  Turpentine,  2  parts ;  alco- 
hol, 1  part. 

Burnish.  The  highly  polished  or  brilliant 
surface  imparted  t;)  photographic  prints  by 
the  use  of  the  heated  burnisher. 
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Bumislier.  A  machine  for  imparting  a 
high  polish  to  the  surface  of  photographs  by 
a  draw  process  rather  than  by  pressure. 
The  method  might  be  called  ironing,  as  heat 
is  applied  to  the  burnisher  from  below. 

Fig.  34. 


Burnishing.  Imparting  a  highly  polished 
or  brilliant  surface  to  photographic  prints 
by  means  of  a  heated  burnisher. 

Bumt-in  or  Ceramic  Photographs.  Pho- 
tographs transferred  tf)  porcelain,  glass,  or 
enamel,  and  burnt-in  on  these  supports  in  a 
muffle.  Imperishable.  The  original  process 
of  the  inventor  is  as  follows : 

The  plate  of  glass  or  porcelain,  or  other 
substance,  on  which  the  picture  is  to  be  pro- 
duced may  be  glazed  prior  to  the  application 
of  the  sensitive  mixture,  or  this  glaze  or 
flux  may  be  carried  over  the  finished  picture 
before  burning.  The  first  preparation  of  the 
plates,  after  cleaning,  consists  in  the  appli- 
cation of  the  following  mixture.  Make 
separate  solutions  of  gum  arable  and  gela- 
tine: 

Gum  Arabic 72  prrains. 

Sat.  sol.  Bichromate  of  Potash        .       >^  ounce. 
Dissolve  without  heat. 

Gelatine 15  grains. 

Water 1  ounce 

Sat.  sol.  Bichromate  ....     1  drachm. 

Dissolve  in  water  bath.  When  cool,  add 
the  solution  of  bichromate.  Shake  well  and 
filter.     Take  of  the  solution  of 

Gum  Arabic 11  parts. 

Gelatine  .       .       .     '  .       .      5    " 

Water  (distilled)  .       .       .      5    " 

To  every  drachm  of  this  mixture  add  9  or 
10  drops  of  honey  syrup  formed  by  mixing 
equal  T)art9  by  volume  of  honey  and  water, 
and  filtering,   after  heating   gently  over  a 


water  bath  and  shaking  it  well.  The  plate 
on  which  the  picture  is  to  be  produced  must 
be  warmed  and  a  sufficient  quantity  of  the 
mixture  poured  on  in  the  same  manner  as 
collodion,  drained  off",  and  gradually  dried. 
The  film  must  be  very  even.  A  vigorous 
positive  picture  is  then  laid  on  in  the  usual 
manner  and  exposed  to  the  sunlight  for  from 
six  to  ten  minutes,  when  a  good  negative  im- 
pression should  be  visible.  By  the  light  of 
a  lamp,  produce  the  positive  picture.  This 
is  effected  by  carrying  over  the  surface  of 
the  plate  any  finely  powdered  color  by  means 
of  a  cotton  pad.  Its  successful  application 
requires  some  experience.  The  surface  of 
the  plate  should  be  beaten  gently  and  equally 
— not  rubbed.  The  cotton  should  be  occa- 
sionally breathed  on  and  re-charged  with 
color.  The  color  will  be  found  gradually  to 
adhere  to  the  unsunned  parts  of  the  film,  and 
its  application  should  be  continued  until  the 
picture  is  considered  sufficiently  powerful. 
Almost  any  amount  of  vigor  may  be  obtained. 
To  remove  the  sensitive  coating  unchanged 
by  the  light,  apply  alcohol  and  dilute  nitric 
acid,  1  drachm  of  the  former  to  6  drops  of 
the  latter,  either  by  pouring  it  on  or  plun- 
ging the  plate  in  a  bath.  While  pouring  on 
and  off"  the  plate,  evaporation  of  the  alcohol 
takes  place,  therefore  care  must  be  taken 
to  keep  up  the  proportion  by  adding  a  little 
pure  alcohol  occasionally.  When  the  brown 
color  of  the  changed  bichromate  disappears, 
the  acid  spirit  must  be  poured  off",  and  pure 
alcohol  poured  on  and  off"  once  or  twice, 
using  fresh  quantities  each  time,  it  being 
necessary  to  remove  every  trace  of  the  acid 
and  water. 

The  picture  must  be  dried  very  rapidly 
and  is  now  ready  for  burning,  providea  the 
plate  has  been  previously  covered  with  the 
flux ;  if  not,  apply  it  in  the  following  man- 
ner: Pour  on  a  solution  of  Canada  balsam 
in  turpentine;  dry  by  heat  until  every  trace 
of  the  turpentine  is  evaporated  ;  then  apply 
the  flux  equally  and  evenly  with  a  cotton 
pad.  The  flux  may  consist  of  borax  and 
glass,  or  borax,  glass,  and  lead  ground  to- 
gether with  water  on  a  glass  slab  and  dried. 
The  plate  can  now  be  placed  in  a  hot  oven, 
or  into  a  fire  between  two  pieces  of  flat  iron 
and  suffiered  to  remain  until  the  flux  is  set ; 
then  taken  out  and  cooled.  An  ordinary 
collodion  positive  may  be  covered  with  a 
flux  and  burnt.  (See  Enamel  Photographs^ 
Watch-Dial  Portraits,  etc.) 
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Burnt.     (See  Solar izntlnn.) 

Burton's  Combined  Bath.  (See  Combined 
Baths.) 

Bust  Picture.  A  jjhotographic  portrait 
in  which  only  the  head  and  part  of  the  bust 
is  taken. 

Button  Lac.  Shellac  cast  in  sticks  is 
known  by  this  name. 

Butyric  Glucose.  This  is  a  neutral,  ole- 
aginous, yellow  liquid,  soluble  in  ether  and 
aqueous  alcohol,  and  slightly  so  in  water. 
Submitted  to  the  action  of  heat,  it  is  decom- 
posed and  consumes  without  leaving  any 
ashes.  It  reduces  the  cupropotassic  tartrate, 
and  becomes  colored  when  mixed  with  sul- 
phuric acid.  Treated  with  warm  dilute 
sulphuric  acid,  it  is  resolved  into  butyric 
acid  and  a  fermentable  glucose  ;  at  the  same 
time  a  little  ulmic  matter  is  produced. 
Cotton  and  paper  treated  with  a  mixture  of 
butyric  and  sulphuric  acids  yield  a  neutral 
compound  analogous  with  butyric  glucose. 


Cabinet.  Designation  of  a  photograph 
of  certain  dimensions.  Also  called  "Im- 
perial Card." 

Cadmium.  A  soft,  very  pliable  metal, 
of  shining  bright  tin-white  color.  Used  for 
restoring  old  red  iodized  collodion. 

Calcium-Saccharate  Developer.  Pyro  or 
hydroquinone  developer,  which,  instead  of 
ammonia  or  carbonate  of  soda,  contains 
calcium  saccharate. 

Calomel.  Subchloride  of  mercury,Hg2Cl2. 
Rhombic  prisms,  nearly  insoluble  in  water, 
alcohol,  and  ether,  evaporated  by  heat  to 
complete  sublimation. 

Calorific  Rays.  The  invisible,  heating 
rays  which  emanate  from  the  sun  and  from 
burning  and  heated  bodies.  They  produce 
heat  and  expansion,  but  not  color  or  vision. 

Calotype.  The  name  applied  by  Mr.  Fox 
Talbot  to  the  photographic  process  on  paper, 
discovered  by  him  in  1841.  Because  of 
its  historical  interest,  full  details  of  the 
original  process  are  given.  To  produce  a 
calotype  picture  there  are  five  distinct  pro- 
cesses, all  of  which,  except  the  third,  must 
be  performed  by  candle-light;  they  are  all 
very  simple,  but,  at  the  same  time,  they  all 
require  care  and  caution.  The  first  and  not 
the  least  important  is — 

1.  Iodizing  the  Paper.    Much  depends  upon 


the  paper  selected  for  the  purpose ;  it  must 
be  of  a  compact  and  uniform  texture,  smooth 
and  transparent,  and  of  not  less  than  medium 
thickness.  Having  selected  a  sheet  without 
flaw  or  water-mark,  and  free  from  even  the 
minutest  black  specks,  the  object  is  to  spread 
over  its  surface  a  perfectly  uniform  coating 
of  the  iodide  of  silver  by  the  mutual  decora- 
position  of  two  salts,  nitrate  of  silver  and 
iodide  of  potassium.  There  is  a  consider- 
able latitude  in  the  degree  of  dilution  in 
which  these  salts  may  be  used,  and  also  in 
the  manner  and  order  of  their  application ; 
but  as  the  thickness  and  regularity  of  the 
coating  depend  upon  the  solution  of  nitrate 
of  silver,  and  upon  the  manner  in  which  it 
is  applied  first,  before  the  surface  of  the 
paper  is  disturbed,  I  use  a  solution  of  the 
strength  of  17  grains  to  the  ounce  of  distilled 
water.  The  paper  may  be  pinned  by  its  two 
upper  corners  to  a  clean  dry  board  a  little 
larger  than  itself;  and,  holding  this  nearly 
upright  in  the  left  hand  and  commencing 
at  the  top,  apply  a  wash  of  the  nitrate  of 
silver  thoroughly,  evenly,  and  smoothly,  with 
a  large  soft  brush,  taking  care  that  every 
part  of  the  surface  is  thoroughly  wetted, 
and  that  nothing  remains  unabsorbed  in  the 
nature  of  free  or  running  solution.  Let  the 
paper  now  hang  loose  from  the  board  into 
the  air  to  dry,  and  by  using  several  boards 

'  time  will  be  saved.  *  The  nitrate  of  silver 
spread  upon  the  paper  is  now  to  be  saturated 
with  iodine,  by  bringing  it  in  contact  with  a 
solution  of  the  iodide  of  potassium;  the 
iodide  goes  to  the  silver,  and  the  nitric  acid 
to  the  potash.  Take  a  solution  of  the  iodide 
of  potassium  of  the  strength  of  400  grains 
to  a  pint  of  water,  to  which  it  is  an  improve- 
ment, analogous  to  that  of  M.  Claudet  in  the 
daguerrotype,  to  add  100  grains  of  common 
salt.  He  found  that  the  chlorinated  iodide 
of  silver  is  infinitely  more  sensitive  than  the 
simple  iodide ;  and  by  this  addition  of  com- 
mon salt,  a  similar,  though  a  less  remarkable, 

j  modification  is  obtained  of  the  sensitive  com- 
pound. Pour  the  solution  into  a  shallow 
flat-bottomed  dish,  sufficiently  large  to  admit 
the  paper,  and  let  the  bottom  of  the  vessel 
be  covered  to  the  depth  of  an  eighth  of  an 
inch.  The  prepared  side  of  the  paper  having 
been  previously  marked,  is  to  be  brought  in 
contact  with  the  surface  of  the  solution,  and, 
as  it  is  desirable  to  keep  the  other  side  clean 
and  dry,  it  will  be  found  convenient,  before 
putting  it  in  the  iodide,  to  fold  upward  a 
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narrow  margin  along  the  two  opposite  edges. 
Holding  by  the  upturned  margin,  the  paper 
is  to  be  gently  drawn  along  the  surface  of 
the  liquid  until  its  lower  face  be  thoroughly 
wetted  on  every  part;  it  will  become  plastic, 
and  in  that  state  may  be  suffered  to  repose 
for  a  few  moments  in  contact  with  the  liquid; 
it  ought  not,  however,  to  be  exposed  in  the 
iodine  dish  for  more  than  a  minute  alto- 
gether, as  the  new  compound,  just  formed 
upon  the  paper,  upon  further  exposure  would 
gradually  be  re-dissolved.  The  paper  is 
therefore  to  be  removed,  and,  after  dripping, 
it  may  be  placed  upon  any  clean  surface  with 
the  wet  side  uppermost  until  about  half  dry, 
by  which  time  the  iodine  solution  will  have 
thoroughly  penetrated  the  paper,  and  have 
found  out  and  saturated  every  particle  of  the 
silver,  which  it  is  quite  indispensable  it 
should  do,  as  the  smallest  portion  of  unde- 
composed  nitrate  of  silver  would  become  a 
black  stain  in  a  subsequent  part  of  the  pro- 
cess. The  paper  is  now  covered  with  a  coat- 
ing of  the  iodide  of  silver;  but  it  is  also 
covered,  and  indeed  saturated,  with  saltpetre 
and  the  iodide  of  potassium,  both  of  which 
it  is  indispensable  should  be  completely  re- 
moved. To  effect  the  removal  of  these  salts 
it  is  by'no  means  sufficient  to  "  dip  the  paper 
in  water ;"  neither  is  it  a  good  plan  to  wash 
the  paper  with  any  considerable  motion,  as 
the  iodide  of  silver,  having  but  little  adhesion 
to  it,  is  apt  to  be  washed  off*.  But  the  margin 
of  the  paper  being  still  upturned,  and  the 
unprepared  side  of  it  kept  dry,  it  will  be 
found  that  by  setting  it  afloat  on  a  dish  of 
clean  water,  and  allowing  it  to  remain  for 
five  or  ten  minutes,  drawing  it  gently  now 
and  then  along  the  surface  to  assist  in  re- 
moving the  soluble  salts,  these  will  separate 
by  their  own  gravity,  and  (the  iodide  of 
silver  being  insoluble  in  water)  nothing  will 
remain  upon  the  paper  but  a  beautifully 
perfect  coating  of  the  kind  required.  The 
paper  is  now  to  be  dried ;  but  while  wet  do 
not  on  any  account  touch  or  disturb  the  pre- 
pared surface  with  blotting-paper,  or  with 
anything  else.  Let  it  merely  be  suspended 
in  the  air,  and  in  the  absence  of  a  better 
expedient,  it  may  be  pinned  across  a  string 
by  one  of  its  corners.  When  dry,  it  may  be 
smoothed  by  pressure.  It  is  now  ''  iodized  " 
and  ready  for  use,  and  in  this  state  it  will 
keep  for  any  length  of  time  if  protected 
from  the  light.  The  second  process  is  that 
of  exciting,  or — 


2.  Preparing  the  Paper  for  the  CkiTnera. 
For  this  purpose  are  required  the  two  solu- 
tions described  by  Mr.  Talbot;  namely,  a 
saturated  solution  of  crystallized  gallic  acid 
in  cold  distilled  water,  and  a  solution  of  the 
nitrate  of  silver  of  the  strength  of  60  grains 
to  the  ounce  of  distilled  water,  to  which  is 
added  one-sixth  part  of  its  volume  of  glacial 
acetic  acid.  For  many  purposes  these  solu- 
tions are  unnecessarily  strong,  and,  unless 
skilfully  handled,  they  are  apt  to  stain  or 
embrown  the  paper;  where  extreme  sensi- 
tiveness, therefore,  is  not  required,  they  may 
with  advantage  be  diluted  to  half  the 
strength,  in  which  state  they  are  more  man- 
ageable and  nearly  as  effective.  The  gallic 
acid  solution  will  not  keep  for  more  than  a 
few  days,  and  only  a  small  quantity,  there- 
fore, should  be  prepared  at  a  time.  When 
these  solutions  are  about  to  be  applied  to 
the  iodized  paper  they  are  to  be  mixed 
together,  in  equal  volumes,  by  means  of  a 
graduated  drachm  tube.  This  mixture  is 
called  "  the  gallo-nitrate  of  silver."  As  it 
speedily  changes,  and  will  not  keep  for  more 
than  a  few  minutes,  it  must  be  used  without 
delay,  and  it  ought  not  to  be  prepared  until 
the  operator  is  quite  ready  to  apply  it.  The 
application  of  this  "gallo-nitrate"  to  the 
paper  is  a  matter  of  some  nicety.  It  will  be 
found  best  to  apply  it  in  the  following  man- 
ner: Pour  out  the  solution  upon  a  clean 
slab  of  plate  glass,  diffusing  it  over  the  sur- 
face to  a  size  corresponding  to  that  of  the 
paper.  Holding  the  paper  by  a  narrow  up- 
turned margin,  the  sensitive  side  is  to  be 
applied  to  the  liquid  upon  the  slab,  and 
brought  in  contact  with  it  by  passing  the 
fingers  gently  over  the  back  of  the  paper, 
which  must  not  be  touched  with  the  solu- 
tion. As  soon  as  the  paper  is  wetted  with 
the  gallo-nitrate,  it  ought  instantly  to  be 
removed  into  a  dish  of  water;  five  or  ten 
seconds  at  the  most  is  as  long  as  it  is  safe  at 
this  stage  to  leave  the  paper  to  be  acted 
upon  by  the  gallo-nitrate ;  in  that  space  of 
time  it  absorbs  sufficient  to  render  it  ex- 
quisitely sensitive.  The  excess  of  gallo- 
nitrate  must  be  immediately  washed  off"  by 
drawing  the  paper  gently  several  times 
under  the  surface  of  water,  which  must  be 
perfectly  clean ;  and  being  thus  washed,  it 
is  finished  by  drawing  it  through  fresh 
water,  two  or  three  times,  once  more.  It  is 
now  to  be  dried  in  the  dark,  in  the  manner 
before  described,  and  when  surface   dry  it 
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may  either  be  placed,  while  still  damp,  in 
the  camera  or  in  a  portfolio,  among  blotting- 
paper,  for  use.  If  properly  prepared,  it  will 
keep  perfectly  well  for  four-and-twenty 
hours  at  least,  preserving  all  its  whiteness 
and  sensibility.  The  light  of  a  single  candle 
will  not  injure  the  paper  at  a  moderate 
distance;  but  the  less  the  paper,  or  the 
exciting  solution,  is  unnecessarily  exposed, 
even  to  a  feeble  candle-light,  the  better. 
Common  river-  or  spring-water  answers  per- 
fectly to  icash  the  paper,  distilled  water 
being  required  for  the  silver  solutions  only. 
Stains  of  gallo-nitrate,  while  recent,  may 
be  removed  from  the  fingers  by  a  little 
strong  ammonia,  or  by  the  cyanide  of  potas- 
sium. 

3.  Exposure  in  the  Camera,  for  which,  as 
the  operator  must  be  guided  by  his  own 
judgment,  few  directions  can  be  given,  and 
few  are  required  He  must  choose  or  design 
his  own  subject;  he  must  determine  upon 
the  aperture  to  be  used,  and  judge  of  the 
time  required,  which  will  vary  from  a  few 
seconds  to  three  or  four  minutes.  The  sub- 
ject ought,  if  possible,  to  have  a  strong  and 
decided  effect ;  but  extreme  lights,  or  light- 
colored  bodies,  in  masses,  are  by  all  means 
to  be  avoided.  When  the  paper  is  taken 
from  the  camera,  very  little,  or  more  com- 
monly no  trace  whatever,  of  a  picture  is 
visible  until  it  has  been  subjected  to  the 
fourth  process. 

4.  Bringing  out  the  Picture  is  effected  by 
again  applying  the  gallo-nitrate  in  the 
manner  before  directed.  As  soon  as  the 
paper  is  wetted  all  over,  unless  the  picture 
appears  immediately,  it  is  to  be  exposed  to 
the  radiant  heat  from  an  iron,  or  any  similar 
body,  held  within  an  inch  or  two  by  an  as- 
sistant. It  ought  to  be  held  vertically,  as 
well  as  the  paper ;  and  the  latter  ought  to 
be  moved,  so  as  to  prevent  any  one  part  of 
it  becoming  dry  before  the  rest.  As  soon  as 
the  picture  is  sufficiently  drawn  out,  wash 
it  immediately  in  clean'water  to  remove  the 
gallo-nitrate ;  it  may  then  be  placed  in  a 
dish  by  itself,  under  water,  until  you  are 
ready  to  fix  it.  The  most  perfect  pictures 
are  those  which  '*  come  out "  before  any  part 
of  the  paper  becomes  dry,  which  they  will 
do  if  sufficiently  impressed  in  the  camera. 
If  the  paper  be  allowed  to  dry  before  wash- 
ing off  the  gallo-nitrate,  the  lights  sink  and 
become  opaque ;  and  if  exposed  in  the  dry 
state  to  heat,  the  paper  will  embrown ;  the 


drying,  therefore,  ought  to  be  retarded,  by 
wetting  the  back  of  the  paper,  or  the  picture 
may  be  brought  out  by  the  vapor  from  hot 
water,  or,  what  is  better,  a  horizontal  jet  of 
steam. 

5.  Fixing  the  Picture,  which  is  accom- 
plished by  removing  the  sensitive  matter 
from  the  paper.  The  picture,  or  as  many  of 
them  as  may  be,  is  to  be  soaked  in  warm 
water,  but  not  warmer  than  may  be  borne 
by  the  finger ;  this  water  is  to  be  changed 
once  or  twice,  and  the  pictures  are  then  to 
be  well  drained,  and  either  dried  altogether, 
or  pressed  in  clean  and  dry  blotting-paper, 
to  prepare  them  to  imbibe  a  solution  of  the 
hyposulphite  of  soda,  which  may  be  made 
by  dissolving  an  ounce  of  that  salt  in  a  quart 
(forty  ounces)  of  Avater.  Having  poured  a 
little  of  the  solution  into  aflat  dish,  the  pic- 
tures are  to  be  introduced  into  it  one  by  one ; 
daylight  will  not  now  injure  them ;  let  them 
soak  for  two  or  three  minutes,  or  even  longer 
if  strongly  printed,  turning  and  moving  them 
occasionally.  The  remaining  unreduced 
salts  of  silver  are  thus  thoroughly  dissolved, 
and  may  now,  with  the  hyposulphite,  be  en- 
tirely removed  by  soaking  in  water  and 
pressing  in  clean  white  blotting-paper  alter- 
nately ;  but  if  time  can  be  allowed,  soaking 
in  water  alone  will  have  the  effect  in  twelve 
or  twenty-four  hours,  according  to  the  thick- 
ness of  the  paper.  It  is  essential  to  the  suc- 
cess of  the  fixing  process  that  the  paper  be 
in  the  first  place  thoroughly  penetrated  by 
the  hyposulphite,  and  the  sensitive  matter 
dissolved;  and  next,  that  the  hyposulphite 
compounds  be  effectually  removed.  Unless 
these  salts  are  completely  removed  they  in- 
duce a  destructive  change  upon  the  picture ; 
they  become  opaque  in  the  tissue  of  the 
paper,  and  entirely  unfit  it  for  use.  Some 
paper  is  to  be  met  with,  containing  traces  of 
bleaching  chlorides,  which  does  not  require 
any  previous  preparation ;  but  in  general  it 
will  be  found  necessary  to  prepare  the  paper 
by  slightly  impregnating  it  with  a  minute 
quantity  of  common  salt.  This  may  be  done 
by  dipping  it  in  a  solution  in  which  the  salt 
can  barely  be  tasted,  or  of  the  strength  of 
from  thirty  to  forty  grains  to  a  pint  of  water. 
The  paper,  after  being  pressed  in  clean  blot- 
ting-paper, has  merely  to  be  dried  and 
smoothed,  when  it  will  be  fit  for  use.  The 
ammonia  nitrate  of  silver  is  applied  to  the 
paper  in  the  manner  before  described,  and, 
when  perfectly  dry,  the  negative  picture  to 
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be  copied  is  to  be  applied  to  it,  with  it8  face 
in  contact  with  the  sensitive  side.  The  back 
of  the  negative  picture  being  uppermost, 
they  are  to  be  pressed  into  close  contact  by 
means  of  a  plate  of  glass,  and  thus  secured 
they  are  to  be  exposed  to  the  light  of  the 
sun  and  sky.  The  exposed  parts  of  the  sen- 
sitive paper  will  speedily  change  to  lilac, 
slate-blue,  deepening  toward  black ;  and  the 
light,  gradually  penetrating  through  the 
semi-transparent  negative  picture,  will  im- 
print upon  the  sensitive  paper  beneath  a 
positive  impression.  The  negative  picture, 
or  matrix,  being  slightly  tacked  to  the  sensi- 
tive paper  by  two  mere  particles  of  wafer, 
the  progress  of  the  operation  may  from  time 
to  time  be  observed,  and  stopped  at  the 
moment  when  the  picture  is  finished.  It 
ought  then,  as  soon  as  possible,  to  be  soaked 
in  warm  water,  and  fixed  in  the  manner 
already  described.  In  these  pictures  there 
is  a  curious  and  beautiful  variety  in  the  tints 
of  color  they  will  occasionally  assume,  vary- 
ing from  a  rich  golden  orange  to  purple  and 
black.  This  effect  depends  in  a  great  degree 
upon  the  paper  itself,  but  it  is  modified  con- 
siderably by  the  strength  of  the  hyposul- 
Ehite,  the  length  of  the  time  exposed  to  it, 
y  the  capacity  of  the  paper  to  imbibe  it, 
and  partly,  perhaps,  by  the  nature  of  the 
light.  Warm  sepia-colored  pictures  may 
generally  be  obtained  by  drying  the  paper, 
by  pressure,  and  making  it  imbibe  the  hypo- 
sulphite supplied  in  liberal  quantity.  The 
paper  of  *'  I.  Whatman,  Turkey  Mill,"  seems 
to  give  pictures  of  the  finest  color,  and,  upon 
the  whole,  to  answer  best  for  the  purpose. 
If  the  chemical  agents  employed  be  pure, 
the  operator  who  keeps  in  view  the  intention 
of  each  separate  process,  and  either  adopting 
the  manipulation  recommended,  or  improv- 
ing upon  it  from  his  own  resources,  may  rely 
with  confidence  upon  a  satisfactory  result. 
This  calotype  paper  is  so  exceedingly  sensi- 
tive to  the  influence  of  light  that  very  beau- 
tiful photographic  copies  of  lace,  feathers, 
leaves,  and  such-like  articles,  may  be  made 
by  the  light  of  a  common  coal-gas  flame,  or 
an  ar^and  lamp. — R.  Hunt. 

Calotype  Process  on  Waxed  Paper.  The 
most  successful  operator  on  waxed  paper  has 
been  M.  Le  Gray,  to  whom  we  are  indebted 
for  this  and  several  other  improvements.  In 
a  useful  work  published  by  this  photogra- 
pher, he  has  entered  into  the  question  of  the 
physical  agencies  which  are  active  in  pro- 


ducing the  chemical  changes  on  the  various 
preparations  employed.  Throughout  the 
essay  he  evidently  labors  under  an  entire 
misconception  of  the  whole  phenomena,  to 
which,  indeed,  it  is  clear  he  cannot  have 
directed  his  attention.  His  manipulatory 
details  are  very  perfect,  but  his  scientific  ex- 
planations are  not  to  be  received  as  correct 
expressions  of  the  facts. 

First  Process :  to  wax  the  paper.  This  pro- 
cess divides  itself  into  several  parts,  waxing 
the  paper  being  the  first.  A  large  plate  of 
silvered  copper,  such  as  is  employed  for  the 
daguerrotype,  is  obtained  and  placed  upon  a 
tripod,  with  a  lamp  underneatn  it,  or  upon  a 
balneum  marise.  The  sheet  of  paper  is  spread 
upon  the  silver  plate,  and  a  piece  of  pure 
wnite  wax  is  passed  to  and  fro  upon  it  until, 
being  melted  by  the  heat,  it  is  seen  that  the 
paper  has  uniformly  absorbed  the  melted 
wax.  When  this  has  thoroughly  taken  place 
the  paper  is  to  be  placed  between  some  folds 
of  blotting-paper,  and  an  iron,  moderately 
hot,  being  passed  over  it  the  bibulous  paper 
removes  any  excess  of  wax,  and  we  obtain  a 
paper  of  perfect  transparency. 

Second  Process:  to  prepare  the  negative 
paper.  In  a  vessel  of  porcelain  or  earthen- 
ware capable  of  holding  5  pints  and  a  quarter 
of  distilled  water,  put  about  4000  grains  of 
rice,  and  allow  them  to  steep  until  the  grains 
are  but  slightly  broken,  so  that  the  water 
contains  only  the  glutinous  portion.  In  a 
little  less  than  a  quart  of  the  rice  solution 
thus  obtained  dissolve  : 


Sugar  of  Milk   . 
Iodide  of  Potassium 
Cyanide  of  Potassium 
Fluoride  of  Potassium 


620  grains. 
225      •• 
12      " 
7      " 


The  liquid,  when  filtered,  will  keep  for  a 
long  time  without  alteration.  When  you 
wish  to  prepare  the  paper,  some  of  this  solu- 
tion is  put  into  a  large  dish,  and  the  waxed 
paper,  sheet  by  sheet,  is  plunged  into  it,  one 
over  the  other,  removing  any  air-bubbles 
that  may  form.  Fifteen  or  twenty  sheets 
being  placed  in  the  bath  they  are  allowed  to 
soak  for  half  an  hour,  or  an  hour,  according 
to  the  thickness  of  the  paper.  Turning  over 
the  whole  mass,  commence  by  removing  the 
first  sheet  immersed,  and  hooking  it  up  by 
one  corner  with  a  pin  bent  in  the  shape  of 
the  letter  S,  fix  it  on  a  line  to  dry,  and  re- 
move the  drop  from  the  lower  angle  by  a  little 
bundle  of  blotting-paper.  M.  Le  Gray  then 
remarks  that  French  and  English    paper 
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should  never  be  mixed  in  the  same  bath,  but 
prepared  separately,  us  the  "  English  paper 
contains  a  free  acid  which  immediately  pre- 
cipitates an  iodide  of  starch  in  the  French 
papers  and  gives  to  them  a  violet  tint."  The 
paper  being  dry  is  to  be  preserved  for  use  in 
a  portfolio ;  even  in  this  state  it  is  not  ab- 
solutely insensitive. 

Third  Process :  to  render  the  waxed  paper 
sensitive.    Make  a  solution  of 


Distilled  Water 
Crystallized  Nitrate  of  Silver 


2325  grains. 

77K    " 


and  when  this  is  dissolved,  add  of 


Crystallized  Acetic  Acid 


186  grains. 


Papers  prepared  with  this  solution  will  keep 
well  for  a  few  days.  M.  Le  Gray,  however, 
recommends  for  his  waxed  paper  and  for 
portraits,  that  the  quantity  of  nitrate  of  silver 
be  increased  to  155  grains ;  the  paper  must 
be  used  moist.  The  method  of  preparing 
these  papers  is  to  float  upon  a  horizontal 
plate  of  glass  either  of  the  above  solutions, 
and  taking  a  piece  of  the  iodized  paper  to 
carefully  place  it  upon  the  fluid,  taking  great 
care  that  no  air-bubbles  interpose.  The 
paper  must  remain  a  short  time  in  contact 
with  this  sensitive  fluid  until  chemical  com- 
bination is  effected.  Four  or  five  minutes 
are  required  for  some  papers,  and  eight  or 
ten  seconds  are  sufficient  for  other  kinds. 
When  a  violet  tint  appears,  they  should  be 
removed.  For  those  papers  which  it  is  de- 
sirable to  keep  for  some  time,  as  during  a 
journey,  it  is  recommended  that  into  one 
vessel  of  porcelain  you  put  about  five  or  six 
millimetres  of  the  strong  aceto-nitrate  above 
described,  and  into  another  some  distilled 
water ;  you  plunge  completely  both  sides  of 
the  waxed  and  iodized  paper  in  the  first 
fluid,  and  allow  it  to  remain  about  four  or 
five  minutes ;  withdraw  it,  and  plunge  it  im- 
mediately into  the  bath  of  distilled  water, 
in  which  let  it  soak  for  not  less  than  four 
minutes.  When  these  papers  are  carefully 
dried  they  may  be  preserved  for  some  time 
for  use,  and  by  lessening  the  dose  of  the 
nitrate  of  silver  this  period  may  be  consider- 
ably prolonged.  It  will,  of  course,  be  under- 
stood by  all  who  havf  followed  the  processes 
described  up  to  this  point,  that  the  papers 
which  are  prepared  for  keeping  are  not  those 
which  are  the  most  sensitive;  hence  it  is 
necessary  to  expose  such  a  much  longer  time 
in  the  camera  than  those  prepared  by  the 
5 


stronger  solution  of  silver.  The  more  sen- 
sitive variety,  under  ordinary  circumstances 
of  light,  will  require  an  exposure  in  the 
camera  of  about  twenty  seconds,  the  less 
sensitive  demanding  about  ten  or  fifteen 
minutes,  according  to  the  circumstances  of 
light. 

Fourth  Process:  the  development  of  the 
image.  The  picture  is  developed  by  the  aid 
of  gallic  acid  dissolved  in  distilled  water. 
Le  Gray  finds  the  following  to  be  the  best 
proportions : 


Distilled  Water 
Gallic  Acid 


.    40  fluidounces. 
.    60  grains. 


The  paper  to  be  plunged  in  this  solution, 
and  allowed  to  remain  until  it  is  fully 
developed.  The  time  will  vary  from  ten 
minutes  to  two  hours  or  more,  according  to 
the  intensity  of  the  rays  incident  on  the 
paper  when  in  the  camera.  The  develop- 
ment of  the  image  is  much  accelerated  by 
the  addition  of  15  or  20  drops  of  the  aceto- 
nitrate  of  silver. 

lyth  Process:  fixing.  It  is  found  con- 
venient often,  when  on  a  journey,  to  give  a 
temporary  fixedness  to  the  pictures  obtained, 
and  to  complete  the  process  with  the  hypo- 
sulphite at  any  time  on  your  return  home. 
A  wash  of  360  grains  of  bromide  of  potas- 
sium to  2  quarts  of  water  is  the  strength 
which  should  be  employed.  .  The  process  of 
fixing  with  hyposulphite  consists,  as  in  other 
preparations,  simply  in  soaking  the  paper 
until  the  yellow  tint  of  the  iodide  has  dis- 
appeared.    (See  Paper  Negatives.) 

Cameo  Press.  A  device  for  embossing  or 
raising  the  surface  of  a  photograph  above 
the  card-mount.  It  is  the  invention  of  Mr. 
E.  D.  Ormsby.  It  is  made  of  maple  wood, 
three-quarters  of  an  inch  thick.  The  raised 
centre  for  mounting  is  glued  on.  The  top 
and  bottom  are  hinged  together.  (See  Fig. 
35.) 

Another  device  for  the  same  purpose  was 
invented  by  Mr.  R.  J.  Chute.  It  is  an  ordi- 
nary copying  press  with  heavy  metal  dies,  as 
shown  in  Fig.  36. 

Camera.  A  light-tight  box,  in  which  the 
objective  picture,  by  means  of  a  lens  com- 
bination, is  projected  upon  a  ground-glass, 
and,  by  substitution,  upon  a  sensitive  film — 
in  short,  the  photographic  apparatus  for  ex- 
posures. It  is  made  of  many  different  forms 
or  patterns,  but  always  capable  of  extension, 
so  as  to  move  the  ground-glass,  and  like- 
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wise  the  sensitive  film,  nearer  or  farther  off, 
as  the  case  may  require. 


The  Camera  ohscura  was  the  invention  of 
Baptista  Porta,  of  Padua.  The  word  camera 
is  now  wholly  used  by  photographers  to 
denote   this    instrument.      It    is  perfectly 


Fig.  36. 


defined  as  an  apparatus  representing  an  ar- 
tificial eye,  in  which  the  images  of  external 
objects,  received  through  a  double  convex 
glass,  are  exhibited  distinctly,  and  in  their 
negative  colors,  on  a  white  surface  placed  on 


the  focus  of  the  glass  within  a  darkened 
chamber. 

The  act  of  vision  is  accomplished  by 
means  of  a  special  organ  or  pair  of  organs, 
the  eyes,  which  are  partly  physical,  or,  as 
we  may  say,  instrumental  in  their  action, 
officiating  exactly  as  certain  lifeless  and  in- 
organic structures,  such  as  we  artificially 
construct,  would  officiate  in  collecting  and 
distributing  the  light  rays ;  and  partly  phys- 
iological in  their  structure,  calling  into  play 
those  conditions  of  life  about  which  we  know 
but  little,  and  which  we  can  in  no  wise  arti- 
ficially reproduce,  or  by  any  amount  of  skill 
ourselves  construct. 

In  the  eye  we  have,  in  the  first  place,  a 
lens  capable,  like  our  ordinary  lenses,  of 
forming  an  image  upon  the  inner  wall  of  the 
eye-cavity,  or  retina. 

How  then  can  a  simple  lens  bring  about 
such  a  result  as  the  formation  of  an  image  ? 

The  diagram  shows  this  almost  without 
need  of  further  explanation.    The  rays  from 


Fig 


the  summit  of  the  object,  which,  without  the 
lens,  would  be  scattered,  are  each  differently 
bent  by  the  different  parts  of  the  lens  which 
they  encounter,  but  so  as  to  be  united  in  a 
single  point.  The  same  thing  happens  for 
each  other  point  of  the  object  and  its  emitted 
rays,  and  the  result  is  the  production  of  an 
image,  as  is  shown.  This  image,  moreover, 
is  inverted.  How  this  comes  can  be  seen  by 
a  mere  glance  at  the  diagram. 

As  in  the  phenomena  of  vision,  so  in  the 
camera  obscura,  the  image  is  produced  by 
the  radiations  of  light  proceeding  from  the 
external  object,  and  as  these  radiations  pro- 
gress from  various  parts,  more  or  less  illu- 
minated, so  are  the  high  lights,  the  middle 
lints,  and  shadows  njost  beautifully  pre- 
served in  the  spectral  image.  The  colors, 
also,  being  in  the  first  instance  the  effect  of 
some  physical  modification  of  the  primary 
cause,  are  repeated  under  the  same  influence ; 
and  the  definition,  the  color,  and  soft  grada- 
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tion  of  light  and  shadow  are  so  perfect  that 
few  more  beautifiil  optical  effects  can  be  pro- 
duced than  those  of  the  camera  obscura. 
Now,  as  every  ray  of  light  producing  the 
colored  image  is  accompanied  by  the  chemi- 
cal principle,  actinism,  and  as  this  is  regu- 
lated in  action  by  the  luminous  intensity  of 
the  rays,  the  most  luminous  {yellow)  giving 
the  best  chemical  effect,  which  increases 
with  the  diminishing  illuminating  power  of 
the  radiating  source,  we  have  the  impression 
made  of  every  gradation  according  to  the 
color  of  every  object  we  would  copy. 

Camera,  Binocular.  This  instrument  dif- 
fers from  the  common  camera  in  having  two 
lenses,  with  the  same  aperture  and  focal 
length,  for  taking  at  the  same  instant  two 
pictures  of  a  view  or  model.  These  lenses 
should  be  placed  parallel  to  one  another, 
and  perpendicular  to  the  horizon,  at  the 
distance  of  two  and  one-half  inches  apart. 
Binocular  cameras  are  now  constructed  in 
a  variety  of  styles,  but  the  same  rules  for 
working  the  ordinary  camera  will  apply  to 
one  as  well  as  to  the  other.  (See  Stereoscope 
and  Stereoscopic  Camera.) 

Camera,  Panoramic.  An  instrument  for 
taking  panoramic  views,  invented  by  M. 
Belhomme,  of  France.  This  is  accomplished 
without  using  covered  plates,  by  means  of  a 
mirror.  The  whole  camera  revolves  around 
a  pivot  fixed  under  the  axis  of  the  objective 
on  an  immovable  plane.  Two  small  wheels 
facilitate  this  movement.  In  the  part  oppo- 
site the  objective  there  are  grooves  under 
and  above.  The  frame  of  the  mirror  is 
placed  in  a  sort  of  car,  so  as  to  enable  it  to 
turn  around  the  point,  supported  upon  the 
plane  by  two  wheels.  The  frame  is  kept  in 
the  grooves  by  two  other  wheels  fixed  to  the 
interior  part  of  the  car,  and  a  third  placed 
on  itself.  Placed  at  one  side  (the  right,  for 
instance)  of  the  groove,  which  is  double  the 
height  of  the  car,  the  camera,  in  turning  (to 
the  right),  forces  the  frame  to  advance  in  the 
opposite  direction  in  such  a  way  that  the 
mirror  presents,  successively,  every  part  of 
its  surface  to  the  narrow  slit  which  gives 
passage  to  the  luminous  beams  reflected  by 
the  objective.  (See  Marcellus^  Cycloramic 
Cam£ra.) 

Camera,  Stereoscope.  The  object  of  this 
instrument  is  to  unite  the  transient  pictures 
of  groups  of  persons  or  landscapes  as  de- 
lineated in  two  dissimilar  pictures  on  the 
ground-glass  of  a  binocular  camera.    If  we 


attach  to  the  back  of  the  camera  a  lenticular 
stereoscope,  so  that  the  two  pictures  on  the 
ground-glass  occupy  the  same  place  as  its 
usual  binocular  slides,  we  shall  see  the  group 
of  figures  in  relief  under  every  change  of 
attitude,  position,  and  expression.  The  two 
pictures  may  be  formed  in  the  air,  or,  more 
curiously  still,  upon  a  wreath  of  smoke.  As 
the  figures  are  necessarily  inverted  in  the 
camera,  they  will  remain  inverted  by  the 
lenticular  and  every  other  instrument  but 
the  opera-glass  stereoscope,  which  inverts 
the  objects.  By  applying  it,  therefore,  to  the 
camera,  we  obtain  an  instrument  by  which 
the  photographic  artist  can  make  experi- 
ments, and  try  the  effect  which  will  be  pro- 
duced by  his  pictures  before  he  takes  them. 
He  can  then  select  the  best  forms  of  groups 
of  persons  and  of  landscapes,  and  thus  pro- 
duce works  of  great  interest  and  value. 

Camera  Box.  The  dark  chamber  to  which 
the  tube  is  attached,  and  which  contains  the 
spectrum,  and  receives  its  prepared  plate 
or  paper  during  its  exposure  to  the  light. 
The  forms  and  styles  of  camera  boxes  are 
now  very  numerous  and  very  perfect  in  con- 
struction, but  to  describe  them  all,  or  even 
one-half  of  them,  would  require  more  space 
than  should  be  occupied  in  a  work  of  this 
kind ;  we  must  therefore  leave  our  readers  to 
consult  their  own  taste  in  their  selection. 

Camera  Campertra.  A  camera  of  peculiar 
construction  to  work  out  of  doors  without 
tHe  use  of  a  tent.  It  was  the  invention  of  a 
Mr.  Alfieri,  and  its  use  has  been  confined 
to  England.  We  have  seen  no  description 
of  it. 

Camera  Chira.  This  is  another  instrument 
for  out-door  work  without  a  tent.  Besides 
possessing  all  the  advantages  of  a  dark  tent, 
it  allows  a  fiill  view  of  the  plate  through  all 
its  changes,  and  the  plate  taken  in  or  out  at 
pleasure  without  injury.  The  lens  is  mounted 
on  a  new  principle ;  it  works  in  a  ball  and 
socket,  and,  like  the  pupil  of  the  eye,  has  a 
range  in  all  directions,  the  glass  plate  hav- 
ing a  corresponding  movement.  Within  the 
brass  mountings  and  between  the  lenses  are 
eight  movable  valves,  to  regulate  the  admis- 
sion of  light  upon  the  sensitive  plate.  Four 
of  these  are  colored  white,  blue,  red,  and 
orange;  three  are  diaphragms  of  various 
apertures,  and  one  is  a  cap  valve,  used 
when  a  very  short  exposure  is  required. 
This  instrument  contains  within  itself  all 
the  articles  necessary  for  the  negative  pro- 
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cess — glass,  bottles,  dishes,  etc — the  whole 
so  arranged  that  all  may  be  taken  and  ar- 
ranged for  use  and  repacked  in  five  minutes. 
This  instrument  was  the  invention  of  Mr. 
Frederick  Fast,  of  England. 

Camera  for   Stereoscopic   Pictures   on 
Glass.    The  invention  of  M.   Donnadieu. 


the  visual  and  chemical  foci  agree.    (See 
Focus,  Focal  Distance,  Lens,  etc.) 

Camera  Lucida.  An  optical  instrument, 
which,  by  means  of  a  stylo,  lenses,  and 
chamber  gives  the  outlines  of  external  ob- 
jects on  paper  or  canvas,  so  that  an  artist 
can  sketch  the  subject. 


Fig.  38. 


It  consists  of  a  grooved  slide,  A,  B,  on  one 
side  of  which  the  camera  moves,  which  does 
not  need  any  separation,  but  carries  the  two 
stereoscopic  objectives.  In  front  of  this  is 
another  camera,  whose  part,  C,  is  joined  to 
a  box,  M,  by  two  bellows,  S  and  S^.  These 
are  prolonged  into  the  interior  of  the  box, 
M,  by  a  wooden  separation  resting  on  the 

Elate.  The  plate  is  placed  at  the  top  of  the 
ox,  which  is  provided  with  a  ground-glass. 
The  board  which  slides  before  the  glass 
serves  as  an  obturator.  Shutters  placed  on 
top  and  on  each  side  of  the  box  allow  the 
plate  to  be  put  easily  in  the  proper  position 
in  a  frame  furnished  with  two  slides,  allow- 
ing the  displacement  in  the  vertical  and 
longitudinal  direction.     (Fig.  38.) 

Camera  Front.  Front  board;  the  little 
board  which  carries  the  objective. 

Camera  Lens.  There  are  three  kinds  of 
lenses  used  in  the  photographic  camera,  viz. : 
a  concavo-convex  lens,  a  double  convex,  and 
meniscus.  Several  formulas  for  making  these 
lenses  are  used  by  opticians ;  but  in  all  cases 
they  should  be  perfectly  achromatic  and  free 
from  blisters,  striae,  or  curved  lines ;  the 
most  injurious  are  those  which,  reunited  in 
number,  form  a  kind  of  whirl.  It  is  also 
very  necessary  that  the  polish  of  the  surface 
be  very  bright  and  exempt  from  what  opti- 
cians call  gray  polish.  They  should  always 
have  a  diameter  conformable  to  the  follow- 
ing principles :  those  which  have  the  longest 
focus  should  have  the  greatest  diameter,  and 


Camera-Negascopic.  An  instrument  — 
the  invention  of  Mr.  Seely,  of  New  York — 
for  enlarging  small  negatives  to  any  size 
positive  photographs.  It  consists  simply  of 
the  ordinary  bellows  camera  box,  with  tube 


and  lens  at  one  end  and  a  mirror  at  the 
other,  with  a  sliding  box  between  for  the 
negative.  The  mirror  is  movable  by  means 
of  cords  passing  to  the  opposite  ends  of  the 
box  within  the  dark-room. 
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Camera-Obscura.    (See  Camera.) 

Camera  Stand.  Fig.  39  is  one  of  many 
forms  used  by  photographers  in  the  studio. 
A  A  is  a  post,  adjustable ;  B,  the  top ;  7-  is  a 
wooden  screw  for  raising  and  lowering  the 
top,  B ;  and  S  the  screw  for  fastening  the 
post  when  raised  or  lowered. 

The  styles  of  camera  stands  have  become 
so  numerous  of  late  years  that  to  enumerate 
them  all  would  require  the  space  of  several 
pages ;  refer  to  dealers'  catalogues. 

Camera  Tube.  The  brass  case  enclosing 
the  lenses. 

Camphene  Wax-Paper  Process.  By  using 
camphene,  or  benzine,  as  the  solvent  for  wax, 
the  impure  portion  is  thrown  down  and  the 
pure  part  only  retained  in  solution.  This 
constitutes  the  chief  element  of  success  in 
this  process,  as  it  obviates  the  granulated 
appearance  which  is  the  great  drawback  of 
the  ordinary  wax-paper.  Saxe  paper  is  the 
best  for  this  purpose.  The  formulae  and 
various  manipulations  are  as  follows  : 

Camphene  or  Benzine  Waxing  Solution.  Put 
300  grains  wax,  scraped  fine,  and  20  fluid- 
ounces  benzine  or  camphene  into  a  quart 
bottle,  and  stand  it  before  a  fire,  shaking 
occasionally,  until  the  wax  is  dissolved.  Set 
aside  to  cool,  then  add  by  degrees  80  grains 
iodine  and  agitate.  Let  the  whole  stand  for 
a  week,  to  allow  any  portion  of  the  wax  to 
precipitate ;  then  filter  through  double  paper. 
Pour  sufficient  of  this  liquid  into  a  flat 
porcelain  dish,  scrupulously  clean  and  dry ; 
take  one  of  the  papers  by  opposite  corners, 
and  lay  the  marked  side  on  the  solution,  first 
letting  the  middle  of  the  sheet  touch  the 
liquid.  Should  any  bubbles  occur,  raise  up 
one  corner  of  the  paper  with  a  pair  of  horn 
forceps  till  the  bubble  is  arrived  at,  and  then 
lower  it  again.  When  the  paper  is  thor- 
oughly saturated,  immerse  it,  using  a  glass 
rod  in  the  left  hand  and  a  glass  triangle  in 
the  right.  Pass  the  triangle  over  the  paper 
and  press  it  against  the  bottom  of  the  dish, 
so  as  to  remove  air-bubbles  from  the  surface 
of  the  sheet.  Proceed  with  half  a  dozen 
sheets  in  this  way ;  more  than  this  number 
should  not  be  in  the  dish  at  the  same  time. 
After  letting  them  remain  in  the  liquid  five 
minutes,  turn  them  all  over  together,  so  that 
the  first  put  in  will  be  uppermost.  Take  the 
horn  forceps  and  raise  this  sheet  by  one 
corner,  holding  it  over  the  dish  to  drip  until 
it  has  nearly  ceased.  Then  thrust  a  large 
pin  through  the  upper  angle  and  stick  it  into 


the  edge  of  a  shelf,  so  that  the  paper  maybe 
suspended  with  its  lower  corner  resting  on 
blotting-paper.  When  all  the  papers  have 
been  thus  treated,  proceed  with  six  more; 
and  when  they  have  been  hung  up,  take 
down  the  first  six,  and  press  them  between 
clean  blotting-paper  and  hang  them  up  in 
another  part  of  the  room  until  quite  dry. 
The  waxing  liquid  will  serve  until  all  used 
up.  Put  the  prepared  papers  away  in  a 
portfolio  until  required  for  iodizing,  pre- 
vious to  which  warm  them  slightly  before  a 
fire. 

The  Iodizing  Solution.  320  grains  iodide 
and  40  grains  bromide  of  potassium  dis- 
solved in  20  fluidounces  of  whey.  Filter, 
and  after  use  return  it  into  the  stock  bottle 
through  filtering-paper.  Immerse  the  pa- 
pers, sheet  by  sheet,  in  this  bath,  and  let 
them  remain  in  about  20  minutes  in  warm, 
summer  weather,  half  an  hour  in  mild 
weather,  and  one  hour  in  winter.  Take  each 
out  separately,  hold  to  drip,  press  between 
blotting-paper  to  be  kept  specially  for  the 
purpose,  and  hang  up  until  quite  dry.  They 
will  keep  twelve  months  if  not  exposed  to 
damp. 

The  Sensitizing  Bath.  Dissolve  400  grains 
of  nitrate  of  silver  in  9  ounces  of  water,  and 
4  grains  iodide  potassium  in  1  ounce  water ; 
add  the  latter  to  the  former,  stirring  with  a 
glass  rod  until  the  precipitate  is  dissolved. 
Then  add  5  grains  citric  acid,  dissolved  in  3 
drachms  crystallizable  acetic  acid,  and  filter 
through  double  paper.  This  bath  must  not 
be  exposed  to  daylight.  After  use,  return  to 
the  bottle  through  a  filter.  To  sensitize  the 
paper,  float  it  on  the  solution,  marked  side 
downward,  till  the  dark  color  disappears, 
then  turn  it  over  and  float  the  other  side 
until  it  has  acquired  a  uniform  primrose 
color.  Raise  it  with  the  horn  forceps,  let  it 
drip,  and  place  it  in  a  dish  containing  as 
much  water  as  will  cover  it  well ;  give  the 
dish  a  rocking  motion  for  half  a  minute, 
then,  if  the  paper  is  intended  for  exposure 
next  day,  blot  it  off  in  a  separate  blotting 
book,  and  expose  to  dry.  If  wanted  for 
longer  keeping,  give  the  papers  a  second 
washing  in  another  water,  blot  off  and  dry. 
Sensitize  by  the  light  of  one  candle.  "WTien 
quite  dry,  they  may  be  placed  in  the  double 
back  or  dark  slide  for  exposure.  If  put  in 
damp  they  will  crease.  Extra  papers  should 
be  put  into  a  portfolio  and  subjected  to 
pressure. 
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Expomre.  The  time  of  exposure  is  about 
the  same  as  for  collodio-aloumen  plates. 
Do  not  expose  in  a  bad  light  and  be  sure  net 
to  under-expose. 

Developing  Solution.  Put  one  drachm  of 
gallic  acid  and  20  ounces  filtered  soft  water 
into  a  clean  bottle,  expose  before  a  fire, 
shaking  occasionally  until  the  gallic  acid  is 
dissolved.  Add  6  or  8  pieces  of  camphor  to 
keep  it  better  and  to  insure  clear  lights  in 
the  negatives.  Before  use,  carefully  filter 
the  requisite  quantity,  pour  it  into  a  dish 
and  add  1  drop  of  a  30-grain  aceto-nitrate 
solution  to  each  ounce.  In  order  to  develop 
the  exposed  papers,  float  them  on  this  bath, 
face  downward,  carefiilly  avoiding  air-bub- 
bles. Take  one  paper  at  a  time,  float  it,  and 
when  the  sheet  lies  quite  flat  on  the  surface 
and  the  image  begins  to  appear,  raise  it  with 
the  horn  forceps,  turn  it  over,  and  immerse 
it  face  upward.  If  there  is  any  tendency  in 
the  papers  to  float  on  the  surface,  it  is  because 
they  are  not  sufficiently  saturated,  and  they 
must  be  kept  under  with  the  glass  triangle 
until  they  remain  beneath.  They  may  then 
be  left  until  the  whole  of  the  details  are 
brought  out,  when,  if  the  skies  are  not  black 
enough,  a  few  more  drops  of  silver  solution 
should  be  added  to  bring  up  the  intensity. 
This  addition  of  silver  must  be  continuously 
made,  for  if  too  much  be  used  the  lights  will 
acquire  a  dingy  appearance.  When  the 
skies  look  intensely  black,  and  the  image  is 
slightly  over-developed,  the  negative  must 
be  well  washed  in  two  changes  of  water,  and 
may  then  be  fixed  as  usual.  The  intensity  is 
much  reduced  in  the  hypo  bath.  Under- 
exposed pictures  can  be  treated  with  a 
2-grain  pyrogallic  solution,  with  2  drops  of 
aceto-nitrate  solution  to  the  ounce,  and  when 
the  details  are  well  out  can  be  returned  to 
the  gallic  acid  solution.  Sometimes  the 
paper  acquires  a  dirty-yellow  color  in  de- 
veloping, but  this  is  of  no  consequence; 
indeed,  some  of  the  best  negatives  are  of  this 
complexion. 

The  Fixing.  Dissolve  1  ounce  hyposul- 
phite of  soda  in  8  ounces  of  water,  and  im- 
merse the  negative  in  it.  After  twelve 
negatives  have  been  cleared  in  this  bath  a 
fresh  one  must  be  made.  When  the  iodide 
of  silver  has  been  dissolved  out,  wash  the 
negative  in  running  water  for  three  or  four 
hours ;  finally  press  between  blotting-paper 
and  dry  in  a  warm  place  or  before  a  fire. 

The  Final    Waxing,    This  is  easily  per- 


formed. Each  negative  is  laid  in  a  dish  of 
hot,  melted  wax,  and  immediately  becomes 
saturated.  It  is  then  raised,  allowed  to 
drip,  placed  between  two  sheets  of  blotting 
paper,  and  ironed  with  a  moderately  hot  iron. 

Camphor.  Transparent,crystalline,  grainy 
mass.  Very  soluble  in  alcohol,  ether,  chloro- 
form, acetic  acid,  benzole,  and  in  oils ;  with 
difficulty  in  cold  water.  Is  used  with  gallic 
acid,  blood-serum,  albumen,  etc.,  to  prevent 
fogging  in  the  sensitive  film;  also  in  the 
salting  solutions  for  paper,  to  prevent  greater 
contrast. 

Canada  Balsam.  Light-yellow,  sticky 
substance,  of  the  consistence  of  honey; 
insoluble  in  water,  soluble  in  alcohol ;  used 
in  cementing  lenses  together  in  objectives, 
as  also  to  fix  microscopic  objects  on  their 
glasses  and  to  seal  colored  lantern  slides.  It 
makes  paper  transparent. 

Cane-Sugar.  Sugar  obtained  from  sugar- 
cane. Used  in  the  silver  bath  for  positive 
paper  pictures.  Preserves  the  whiteness  of 
the  paper. 

Canton  Flannel.  A  cotton  cloth  with 
very  long  nap,  used  by  daguerrotypists  for 
giving  the  first  cleaning  to  the  silvered  plate. 

Canvas  Printing.    (See  Fabrics. ) 

Caoutchouc,  Gum-Elastic,  India-Bubber. 
A  cream-like  liquid,  which  dries  to  a  soft 
elastic  mass;  soluble  in  benzine.  Used  in 
solution  as  a  substratum  for  dry  plates. 

Cap.  The  round,  velvet-lined  cover  of 
the  lens,  closing  it  before  and  after  exposure. 

Capsule.    A  shallow  dish  or  saucer. 

Caramel.  Burnt  sugar,  which  does  not 
crystallize  with  gelatine  or  gum,  for  backing 
plates  to  counteract  halation. 

Carbolic  Acid.  CeHgO.  Colorless,  shining 
needles,  soluble  in  water.  Serves  to  keep 
gelatine  and  albumen  solution,  as  also  boiled 
starch,  from  moulding,  as  also  to  keep  iron 
developer  clear. 

Carbon.  The  term  carbon  is  employed  to 
denote  the  pure  inflammable  part  of  char- 
coal, a  substance  obtained  by  various  means 
and  from  divers  sources.  Common  charcoal 
is  obtained  by  burning  wood  in  covered  pits 
or  piles.  It  is  also  obtained  by  exposing 
pieces  of  wood  to  the  action  of  heat  in  close 
iron  vessels.  A  large  quantity  of  gaseous 
and  acid  products  are  distilled  over  in  com- 
bination with  a  portion  of  the  carbon ;  the 
rest  of  the  carbon  remains  in  the  ves- 
sel in  combination  with  any  sal t>^  which  may 
have  been  contained  in  the  wood.    Turpen- 
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tine,  alcohol,  resinous  and  oily  matters  yield 
carbon  in  a  state  of  minute  division  and  great 
purity.  Charcoal  is  black,  brittle,  insoluble 
in  water;  destroys  the  taste  and  odor  of 
many  substimces.  It  is  infusible  by  heat, 
but  exposed  to  the  action  of  a  powerful 
galvanic  battery,  it  is  partlv  volatilized;  the 
remainder  becomes  so  hara  as  to  be  capable 
of  scratching  glass,  and  its  lustre  is  in- 
creased. It  has  the  property  of  absorbing  a 
large  quantity  of  gaseous  substances.  It 
burns  in  atmospheric  air,  and  with  great 
brilliancy  in  oxygen  gas ;  and  from  its  power 
of  deoxidizing  many  substances  it  is  used  to 
abstract  oxygen  from  many  metallic  com- 
pounds ;  it  also  decomposes  nitric  acid.  It 
IS  used  in  photography  for  decoloring  silver 
solutions. 

Carbonate.  A  compound  of  carbonic  acid 
with  a  base.  Carbonates  are  distinguished 
by  the  property  of  effervescing  in  the  addition 
of  acid. 

Carbonate  of  Ammonia.  This  salt  is 
composed  of  17  equivalents,  or  1  part  of 
ammonia  and  22  equivalents,  or  1  part  of 
carbonic  acid,  and  may  be  made  by  mixing 
2  measures  of  ammoniacal  gas  with  1  of 
carbonic  acid  over  mercury;  the  two  gases 
immediately  combine.  Used  for  fuming 
albumen  paper  and  in  development. 

Carbonate  of  Lime.  A  very  abundant 
natural  production,  found  widely  diffused 
over  every  part  of  the  globe,  occurring  under 
a  variety  of  forms,  such  as  limestone,  marble, 
chalk,  Iceland  spar,  and  also  in  crystallized 
state.  It  is  sparingly  soluble  in  pure  water, 
but  is  held  in  solution  by  carbonic  acid,  and 
may  be  readily  obtained  from  its  solution 
by  expelling  the  carbonic  acid  by  boiling. 
Used  as  powdered  chalk  in  neutralizing 
baths. 

Carbonate  of  Potash.  This  salt  is  readily 
prepared  by  mixing  equal  weights  of  the 
nitrate  of  potassa  and  bitartrate  of  potassa, 
and  throwing  the  mixture  into  a  red-hot 
crucible.  The  nitric  and  tartaric  acids  are  de- 
composed, part  of  the  carbonic  acid  formed 
unites  with  the  potassa,  making  a  very  pure 
salt,  which  has  the  character  of  being  fused 
at  red  heat,  and  is  deliquescent.  It  renders 
the  solution  of  red  cabbage  green,  and  is  less 
caustic  than  pure  potash.  The  equivalents 
of  crystals  of  carbonate  of  potash  are :  po- 
tassa, 48 ;  carbonic  acid,  22 ;  water,  18.  It 
can  be  obtained  by  stirring  commercial  pearl- 
ash  in  water ;  the  subcarbonate  will  be  dis- 


solved, leaving  the  silver  and  sulphate  of 
potassa.  Carbonate  of  potassa  is  used  in 
photography  for  reducing  the  ashes  of  sil- 
vered paper,  the  refuse  of  washings,  etc.,  to 
metallic  silver,  and  for  purifying  ether  and 
alcohol.  This  salt  has  a  great  attraction  for 
water,  consequently,  when  alcohol  is  agitated 
with  it,  a  portion  of  the  water  is  removed, 
the  salt  dissolving  in  it  and  forming  a  dense 
liquid,  which  refuses  to  mix  with  the  alcohol 
and  sinks  to  the  bottom.  At  the  expiration 
of  two  or  three  days,  if  the  bottle  has  been 
shaken  frequently,  the  action  is  complete, 
and  the  lower  stratum  of  fluid  may  be  drawn 
off  and  rejected.  The  proportions  should  be 
about  2  ounces  of  the  salt  to  1  pint  of  alco- 
hol. To  purify  ether,  agitate  it  in  the  same 
way  with  the  carbonate,  and  redistil  at  a 
moderate  temperature.  It  is  much  used  in 
alkaline  developers  and  for  removing  water 
from  ether,  alcohol,  etc. 

Carbonate  of  Silver.  Ag^CO^.  A  light- 
yellow,  light-sensitive  powder,  difficult  of 
solution  in  water,  very  soluble  in  ammonia ; 
precipitated  from  nitrate  of  silver  by  alkaline 
carbonates.  Used  in  negative  silver  baths 
to  neutralize  free  acid,  also  in  the  prepara- 
tion of  gelatino-bromide  of  silver  emulsion. 

Carbonate  of  Soda.  NajCOs.  Color- 
less crystals,  easily  decomposed  by  air,  very 
soluble  in  water.  Used,  like  carbonate  of 
potash,  in  alkaline  developers ;  also  to  neu- 
tralize various  baths,  to  remove  sizing  from 
paper,  and  in  the  preparation  of  nitrate  of 
soda.  Calcined  soda  (carbonate  of  soda, 
freed  from  its  water  by  red  heat)  is  used  in 
the  reduction  of  silver  waste. 

Carbonized  Plate  Process.  This  process 
is  the  discovery  of  Dr.  Schaf  haentl. 

Metallic  plates  are  covered  with  a  layer  of 
hydruret  of  carbon,  prepared  by  dissolving 
pitch  in  alcohol,  and  collecting  the  residuum 
on  a  filter.  This,  when  well  washed,  is  spread 
as  equally  as  possible  over  a  heated,  even 
plate  of  copper.  The  plate  is  then  carbon- 
ized in  a  closed  box  of  cast  iron,  and,  after 
cooling,  passed  between  two  polished  steel 
rollers,  resembling  a  common  copper-plate 
printing  press.  The  plate,  after  this  process, 
is  dipped  into  a  strong  solution  of  nitrate  of 
silver,  and  instantly  exposed  to  the  action  of 
the  camera.  The  silver  is,  by  the  action  of 
the  rays  of  the  sun,  reduced  to  a  perfectly 
metallic  state,  and  the  lights  are  expressed 
by  the  different  density  of  the  milk-white 
deadened  silver,  the  shadows  by  the  black 
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carbonized  plate.  In  a  few  seconds  the  pic- 
ture is  finished,  and  the  plate  is  so  sensitive 
that  the  reduction  of  the  silver  begins  even 
by  the  light  of  a  candle.  For  fixing  the 
image,  nothing  more  is  required  than  to  dip 
the  plate  in  alcohol  mixed  with  a  small 
quantity  of  the  hyposulphite  of  soda,  or  of 
pure  ammonia. 

Carbon  Printing  Process.  This  photo- 
graphic process  was  invented  by  M.  Poitevin, 
but  first  practically  introduced  by  Mr. 
Pouncy,  of  England,  in  1858.  Since  that 
time  it  has  undergone  various  modifications 
and  improvements. 

The  processes  of  Messrs.  Fargier,  Swan, 
Johnson,  Marion,  and  others,  are  to  be  found 
in  the  manuals  devoted  to  the  process,  and 
in  other  sections  of  this  work.  With  all  the 
industrious  experiment,  in  all  these  years, 
carbon  printing  has  not  attained  popularity 
among  practical  workers,  beautiftil  though 
the  process  is.   The  manuals  give  fiill  details. 

Card,  Carte,  Carte-de-visite.  Name  for 
photographs  of  a  certain  size  (6  x  10  cm., 
size  of  plate  9x12  cm.,  or  quarter-plate). 

Carriers  are  thin  frames,  fitted  into  the 
plate-holder,  for  exposure  of  smaller  plates. 
"  Kit-frames." 

Cartes  Russes,  bust-pictures,  swimming 
out  into  black  ground  (black  vignette),  usu- 
ally made  by  interposition  of  a  large  vignetter 
between  sitter  and  camera,  or  a  small  one 
between  lens  and  sensitive  plate  in  the 
camera.  They  can  also  be  made  from  com- 
mon negatives,  by  first  printing  a  white  vig- 
nette, and  afterward,  by  double  printing, 
bringing  the  white  ground  up  to  the  tint  of 
the  vignette,  while  protecting  the  latter  with 
an  oval  corresponding  to  the  vignetting  mask, 
and  pasted  on  a  glass,  keeping  the  latter  in 
motion  to  avoid  sharp  lines. 

Cartridges.  Designation  of  the  manner 
of  packing  powdery  substances,  for  instance, 
"  developing  cartridges,"  "  toning  and  fixing 
cartridges,"  "flash-light  cartridges,"  etc. 
They  contain  just  enough  for  one  applica- 
tion, and  have  the  advantage  of  convenience, 
especially  when  travelling. 

Caseine.  The  curd  or  coagulable  portion 
of  milk.  Cheese  made  from  skimmed  milk 
and  well  pressed,  is  nearly  pure  caseine. 
When  caseine  is  thrown  down  from  skimmed 
milk,  by  adding  an  acid,  it  combines  with  a 
little  of  it  and  forms  a  kind  of  salt.  The 
acid  may  be  removed  by  means  of  carbonate 
of  lead,  when  pure  caseine  is  left  behind. 


The  substance  termed  "  rennet,"  which  is 
the  dried  stomach  of  the  calf,  possesses  the 
property  of  coagulating  caseine.  Sherry 
wine  is  also  commonly  employed  to  curdle 
milk.  In  all  these  cases  a  portion  of  the 
caseine  usually  remains  in  a  soluble  form  in 
the  wheij ;  but  when  milk  is  coagulated  by 
the  addition  of  acids,  the  quantity  so  left  is 
quite  small,  and  hence  the  use  of  rennet  is 
to  be  preferred,  since  the  presence  of  caseine 
facilitates  the  reduction  of  the  sensitive  silver 
salts.  Caseine  combines  with  oxide  of  silver 
in  the  same  manner  as  albumen,  forming  a 
white  coagulum,  which  becomes  brick-red  on 
exposure  to  light.  This  substance  makes  a 
very  good  film  for  glass  or  paper  upon  which 
to  spread  the  sensitive  coating. 

Caseine  has  been  applied  as  a  substitute 
for  collodion.  Dissolve  the  caseine  in  am- 
monia, and  add  the  iodide  and  bromide  of 
ammonium,  as  in  collodion,  and  a  perfectly 
homogeneous  fluid  is  obtained,  which  flows 
over  the  glass  perfectly.  In  precipitating 
the  caseine  from  skimmed  milk  some  cream 
is  carried  down,  but  is  got  rid  of  as  above 
stated.  Caseine,  at  certain  temperatures, 
combines  with  oxygen  and  becomes  insoluble 
in  water ;  therefore,  in  preparing  the  plates, 
they  should  not  be  exposed  to  a  heat  of  more 
than  212°,  but  with  that  they  would  form  a 
glossy  surface,  which  could  not  be  distin- 
guished from  albumen.  If  plunged  in  an 
ordinary  thirty-grain  nitrate  bath,  it  will 
coat  almost  as  quickly  as  collodion,  and  it 
may  be  used  either  in  its  wet  or  dry  state, 
developing  with  ordinary  pyrogallic  acid, 
in  which  citric  acid  should  be  used  instead 
of  acetic  acid,  as  the  latter  is  apt  to  dissolve 
the  film. 

Hyposulphite  of  soda  should  be  used  for 
fixing,  as  cyanide  of  potassium  dissolves  the 
caseine.  When  the  picture  is  cleared,  it  is 
only  necessary  to  dry  and  heat  it  again,  when 
the  film  becomes  so  hard  that  it  can  be 
scarcely  scratched  with  the  finger-nail. 

Cassette.  Dark  slide,  plate-holder,  double 
back,  carrier;  the  receptacle  for  the  sensi- 
tive plate,  and  substituted  for  the  ground- 
glass  during  exposure  in  the  camera;  its 
door,  by  the  removal  of  which  the  plate  is 
exposed,  is  called  slide,  dark  slide,  or 
shutter. 

Cassettenschnaepper.  An  attachment 
preventing  accidental  double  exposures  of 
the  plate,  consisting  of  a  spring,  which,  after 
shutting  the  slide,  catches  behind  a  hook 


CATA 


73 


CEME 


fastened  on  tlie  plate-holder,  preventing  a 
second  removal  of  the  slide. 

Catalysotype.  A  curious  and  intricate 
process  for  obtaining  direct  positive  pictures 
in  the  camera  upon  paper,  devised  by  Dr. 
Woods,  and  described  at  length  in  Hunt's 
Manual  of  Photography,  1853. 

Catechol.  Syn.,  Pyrocatechin,  brenzcate- 
chin.  This  is  a  developing  agent  obtained  by 
heating  its  methyl  salt,  guaiacol,  with  con- 
centrated aqueous  hydriodic  acid.  In  prac- 
tice it  gives  clear  negatives,  with  less  density 
for  a  given  exposure  than  pyro  or  hydro- 
quinone.  Its  price  militates  against  its 
adoption  for  general  use  as  yet.  The  form- 
ula for  gelatine  dry  plates  is  as  follows : 

A.  Caustic  Potash    ....       10  parts. 
Water 1000     " 

B.  Catechol 2  parts. 

Sodium  Sulphite         .       .       .       10     " 
Water 100     " 

For  use  mix  5  parts  of  A  and  B  each  with 
100  parts  of  water,  adding  bromide  of  potas- 
sium as  a  restrainer,  if  required. 

Catechol  is  an  excellent  developer  for 
transparencies,  the  subjoined  formula  being 
used  for  this  purpose  : 

A.  Potassium  Carhonate ...        1  part. 
Water 10  parts. 

B.  Catechol 1  part. 

■Water  (distilled)         ...       50  parts. 

For  soft,  detailftil  transparencies  use  A, 
20  parts ;  B,  3  parts ;  water,  60  parts.  Cate- 
chol has  a  strong  tanning  action  upon  the 
gelatine  film  and  is,  therefore  advised  for 
use  in  hot  weather  and  tropical  countries. 

Catoptrics.  The  law  of  reflection  of  light- 
rays. 

Caustic.  Any  substance  which,  applied 
to  living  animals,  acts  like  fire  in  corroding 
the  parts  and  dissolving  the  texture. 

Caustic  Potash.  KHO.  A  white  crystal- 
line substance,  usually  moulded  in  sticks; 
very  hygroscopic.  Being  an  alkali,  it  is  use- 
ful in  alkaline  development.  In  the  hydro- 
quinone  development  it  serves  as  an  accel- 
erator. 

Caustic  Soda.  Sodium  hydrate ;  NaHO. 
A  white,  transparent,  brittle  and  deliquescent 
substance,  very  alkaline,  and  very  soluble  in 
water  or  alcohol.  In  character  it  is  very 
like  caustic  potash. 

Celerotype.  A  gelatino-chloride  print-out 
paper  used  in  England. 


Celestial  Photography.  The  art  of  pho- 
tographing the  heavenly  bodies.  The  man- 
ipulations in  this  branch  of  photography  are 
the  same  as  in  Lunar  Photography,  which 
see. 

CeUoidin.  A  very  pure  variety  of  pyrox- 
ylin, or  collodion  cotton,  known  as  Schering's 
celloidin,  suitable  for  all  kinds  of  collodion- 
making  or  collodion  emulsion  work,  espe- 
cially for  the  latter  purpose,  on  account  of 
its  flexibility,  transparency,  and  ability  to 
keep  the  silver  emulsified.  It  is  readily  ob- 
tainable shredded,  in  one  ounce  packages, 
similarly  with  gun-cotton. 

CeUoidin  Paper.  A  collodion-emulsion 
paper,  prepared  with  celloidin-cotton,  for 
printing  I)Ositives  under  negatives. 

Cellmoid.  A  combination  of  nitro-cellu- 
lose  and  camphor.  The  German  celluloid 
contains  besides,  a  small  percentage  of  color- 
ing matter.  Resembles  hard  rubber  or 
ebonite,  but  is  much  more  elastic  and  may 
be  colored  so  as  to  be  transparent  or  opaque. 
When  cold  is  easily  worked  with  any  tool, 
not  splitting.  Soluble  in  ether  and  alcohol, 
insoluble  in  water.  Serves  for  making  uten- 
sils (dishes  and  baths),  also  as  support  for 
films,  so-called  celluloid  films  or  pellicles. 

Celluloid  Films.  Are  prepared  by  means 
of  a  solution  of  pyroxylin  in  a  mixture  of 
methyl  and  amyl  alcohols,  and  amyl,  propyl, 
and  butyl  acetates,  with  the  addition  of  gum- 
camphor  if  a  viscous  solution  is  desirable. 
To  avoid  the  buckling  and  bulging  of  cellu- 
loid films  used  as  a  support  for  gelatino- 
bromide  emulsions,  the  film  is  protected  on 
both  faces  by  a  "sealing  coating,"  that  on 
the  back  of  the  film  consisting  of  gelatine 
made  insoluble  with  chrome-alum,  that  on 
the  face  being  the  gelatine  emulsion  itself 
These  methods  are  patented. 

Used  celluloid  films  are  of  no  value ;  they 
may  be  freed  from  the  coating  of  emulsion  by- 
treating  them  with  soda  and  hot  water ;  the 
clean  films  may  then  be  dissolved  in  50  times 
their  bulk  of  amyl  acetate,  and  the  solution 
utilized  as  an  excellent  negative  varnish. 

Cellulose.    (See  Lignin.) 

Cellulose  Process.  A  process  of  little  or 
no  consequence  to  the  art.  The  cellulose  or 
lignin  is  dissolved  in  alcohol,  and  sensitized 
and  used  in  the  same  way  as  collodion. 

Cementing.  I.  When  vapors  of  watery 
liquors,  and  such  others  as  are  not  corrosive, 
are  to  be  confined,  it  is  sufficient  to  surround 
the  joining  of  the  receiver  to  the  retort  with 
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slips  of  wet  bladder,  or  of  linen,  or  paper, 
covered  with  flour  paste  or  mucilage  of  gum 
arabic.  II.  Soft  cement  is  made  of  yellow 
wax  melted  with  half  its  weight  of  turpen- 
tine and  a  little  Venetian  red  to  give  it  color. 
It  can  be  easily  moulded  by  the  fingers,  and 
sticks  well  to  dry  substances.  III.  For  con- 
taining the  vapors  of  acids,  or  highly  corro- 
sive substances,  fat-lute  is  made  use  of.  This 
is  formed  by  beating  perfectly  dry  and  finely 
sifted  tobacco-pipe  clay,  with  painter's  dry- 
ing oil,  in  a  mortar,  to  such  a  consistence 
that  it  may  be  moulded  by  the  hand.  To 
use  it,  it  is  rolled  into  cylinders  of  a  con- 
venient size,  which  are  applied  by  flattening 
them  to  the  joinings  of  the  vessels,  which 
must  be  quite  dry,  as  the  least  moisture  pre- 
vents the  lute  from  adhering.  The  lute, 
when  applied,  is  to  be  covered  with  slips  of 
linen  spread  with  the  lime  lute,  which  slips 
are  to  be  fastened  with  pack-thread.  IV. 
When  penetrating  and  dissolving  vapors  are 
to  be  confined,  the  lute  to  be  employed  is  of 
quicklime  slacked  in  the  air  and  beaten  into 
a  liquid  paste  with  white  of  eggs.  This 
must  be  applied  on  strips  of  linen ;  it  is 
very  convenient,  as  it  easily  dries  and  be- 
comes firm.  This  lute  is  very  useful  for 
joining  broken  chinaware.  V.  For  cement- 
ing stoneware  to  metals  and  wood,  litharge 
and  red  lead  mixed  and  worked  up  with 
spirits  of  turpentine  makes  a  good  cement. 
It  takes  several  days  to  give  off  the  turpen- 
tine, and  becomes  dry  and  hard.  VI.  For 
cementing  brass  necks  on  glass  jars,  etc.,  take 
of  resin,  4  parts ;  wax,  1  part ;  finely  pow- 
dered brick,  1  part;  melt,  and  mix  well 
together.  It  is  to  be  put  on  warm,  but  care 
is  to  be  taken  not  to  apply  it  so  hot  as  to 
split  the  glass.  It  holds  very  hard.  VII. 
Mix  linseed  meal  with  water,  and  knead  it 
into  a  stiff  paste.  It  soon  hardens  and  with- 
stands the  fiimes  of  acids  and  ammonia.  It 
is  better  if  made  with  lime-water  or  thin 
glue.  It  is  charred  by  a  strong  heat.  VIII. 
Thick  gum-water  with  pipe-clay  and  iron 
filings;  mix  well.  It  becomes  very  hard 
and  firm,  and  is  fit  to  be  used  where  it  is  re- 

?uired  to  hold  good  for  a  considerable  time. 
X.  Plaster-of-Paris  stirred  up  with  milk, 
starch-water,  or  thin  glue ;  for  securing  tubes 
in  flasks.  X.  Dissolve  melted  India-rubber 
in  boiling  linseed  oil,  and  thicken  with  pipe- 
clay until  it  forms  a  stiff  mass.  XI.  For 
fastening  labels  to  bottles,  soften  and  subse- 
quently boil  glue  in  strong  vinegar.    During 


the  boiling  thicken  it  with  flour.  When 
used,  spread  with  a  spatula  warmed  over  a 
lamp.     {Gray.) 

Central  Spot.  Flare  spot;  a  fault  in  the 
old  globe-objective,  and  some  others,  con- 
sisting in  producing  in  the  centre  of  a  picture 
a  bright,  round  spot  when  the  camera,  during 
exposure,  is  pointed  toward  a  powerfully 
illuminated  object  (for  instance,  the  sky). 
Due  probably  to  reflections  emanating  from 
the  edges  of  the  lens. 

Central  Stop.  Diaphragm  placed  mid- 
way between  two  lenses ;  central  diaphragm. 

Centrifugal  Separator.  An  apparatus 
used  in  the  preparation  of  gelatino-bromide 
of  silver  emulsion,  for  separating  the  bro- 
mide of  silver  from  the  gelatine  emulsion, 
removing  it  from  the  decomposed  gelatine. 
The  receptacle,  containing  the  emulsion, 
rotates  with  a  rapidity  of  4000-6000  revolu- 
tions a  minute,  throwing  the  entire  bromide 
of  silver  against  the  sides  of  the  dish  by 
centrifugal  force. 

Ceramic  Photography.  Vitrified,  burnt- 
in,  or  enamel  photographs  may  be  produced 
in  two  ways :  the  substitution  or  powder  pro- 
cess. Both  processes,  however,  are  beyond 
the  skill  of  the  average  photographer,  and 
require  great  patience  and  experience ;  the 
result,  moreover,  is  somewhat  uncertain  even 
in  expert  hands.  In  the  substitution  process 
a  wet-plate  transparency  of  the  subject  de- 
sired is  first  made,  developed  with  pyro,  and 
fixed  with  potassium  cyanide.  The  film  is 
then  floated  from  its  support,  caught  on  a 
piece  of  plain  glass,  and  toned  with  iridium 
and  gold  chloride.  It  is  then  transferred  to 
the  porcelain  tablet  or  china  plate,  etc.,  and 
the  image  is  burnt-in  by  being  placed  in  a 
china  kiln  or  muffle.    This  causes  the  disap- 

Eearance  of  the  picture,  which  is  restored 
y  the  application  of  an  enamel  glaze  and 
ftirther  burning-in.  This  last  procedure  is 
repeated  until  the  fiill  beauty  of  the  picture 
is  brought  out. 

In  the  powder  process  the  tablet  or  final 
support  is  coated  directly  with  a  bichromated 
film  in  the  dark,  dried  by  heat,  and  exposed 
under  a  transparency.  The  exposed  surface 
is  then  allowed  to  become  slightly  moist,  and 
an  enamel  powder  is  dusted  on  so  that  the 
image  is  developed.  All  traces  of  the  bi- 
chromate are  then  removed  by  immersing 
the  tablet  in  water  acidulated  with  sulphuric 
acid,  and  again  washing  in  water.  When 
dry,  it  is  ready  for  burning-in  and  glazing, 
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which  is  done  as  described  for  the  substitu- 
tion process.  For  further  details  the  reader 
may  consult  Duchochois'  work  on  Industrial 
(  Ceramic)  Photography. 

Cerate.  A  solution  of  wax  and  gum 
elemi  in  benzene  and  oil  of  lavender.  Serves 
to  ffive  gloss  to  albumen  prints. 

Cereoline.  That  portion  of  white  wax 
soluble  in  alcohol. 

Cereolinated  Collodion.  By  addition  of 
cereoline  to  collodion  cracking  and  reticula- 
tion is  prevented.  Before  dissolving  the  gun- 
cotton  saturate  the  alcohol  and  ether  with 
cereoline. 

Cerium  Printing.  Messrs.  Lumi^re  Bros, 
have  recently  made  known  the  results  of 
their  investigations  with  cerium  salts  for  use 
in  photographic  printing.  They  state  that 
the  cerous  salts  are  stable,  but  the  eerie  salts 
are  easily  reduced,  and  they  obtained  good 
results  with  eerie  sulphate  and  nitrate,  using 
water  solutions  of  these  salts  in  their  experi- 
ments. The  prints  were  developed  with  a 
carbon  compound  of  the  aromatic  series. 
No  definite  formula  or  method  of  procedure 
has  yet  been  given. 

Cltialk  Background.  It  is  sometimes  de- 
sirable to  conceal  the  photographic  back- 
ground in  a  proof,  without  bestowing  any 
great  amount  of  time  or  trouble  upon  the 
process.  When  this  is  the  case  you  can 
adopt  no  better  method  than  that  of  rubbing 
in  a  chalk  background.  This  may  be  done 
in  the  following  very  simple  way :  Procure 
some  Swiss  crayons  of  the  various  tint/S  and 
colors  necessary  for  background  effects ;  re- 
duce them  to  powder  carefully,  and,  with  a 
leather  stump,  rub  the  colors  into  the  back- 
ground, adding  here  a  little  warm  color, 
there  a  little  cold,  keeping  this  lighter  or 
darker,  as  the  nature  of  your  subject  and  the 
due  consideration  of  breadth  and  relief  may 
demand.  When  near  the  outlines  of  the 
head  or  figure  use  a  finer-pointed  stump  and 
more  care.  A  sky  may  be  wrought  in  with 
excellent  effect  and  no  more  labor,  by  first 
rubbing  in  the  forms  of  light  clouds  melting 
into  a  blue  or  bluish  gray,  as  the  case  may 
demand,  and  then  using  a  darker  and  some- 
what warmer  gray  for  the  heavier  masses. 
A  few  touches  with  pale  orange  and  flesh 
colors  near  the  horizon  will  produce  a  pleas- 
ing effect  and  serve  to  repeat,  artistically, 
the  colors  of  the  face.  When  a  surface  of 
crayon  thicker  than  that  so  obtained  is 
thought  desirable,  aprevioysly  applied  "wash" 


of  body  color  will  be  of  great  assistance.  Use 
on  plain,  not  on  albumen  paper. 
Chalky  Deposit.    White,  pulverulent  de- 

Sosit  on  the  surface  of  the  negative  after 
rying;  occurs  mostly  in  oxalate  of  iron 
development  and  is  attributable  to  washing 
the  negative  in  water  containing  lime.  Gen- 
erally removed  by  bathing  in  a  1  per  cent, 
solution  of  hydrochloric  acid. 

Chalky  Print.  A  photograph  with  too 
strong  contrast  between  light  and  shade, 
without  half-lights. 

Changing-Box  for  Dry  Plates.  In  the  old 
dry  processes  an  apparatus  of  this  construc- 
tion was  used  by  out-door  workers  for 
changing  their  plates  in  the  field.    The  box 

Fig.  40. 


consists  of  a  sliding  irame  at  the  top  sup- 
plied with  a  brass  track  to  fit  the  plate- 
holder.  This  also  moved  across  the  top  of 
the  box,  as  shown  by  the  figures  at  II B,  but 
in  moving,  opened  an  aperture  in  the  top  of 
the  box  when  the  plate  dropped  from  the 
holder.  The  holder  was  refilled  by  overturn- 
ing the  box  and  allowing  the  plate  to  drop 
in  its  place.  Modern  methods  have  placed 
this  almost  out  of  use. 

Chemical  Affinity.  Of  all  the  phenomena 
which  the  study  of  chemistry  presents, 
chemical  affinity  is  the  great  cause  to  which 
they  are  referred.  Light,  heat,  electricity, 
cohesion,  and  other  causes  modify  its  action, 
but  the  details  to  which  we  give  our  attention 
in  the  examination  of  particular  substances 
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are,  almost  exclusively,  but  the  effect  of  this 

Erinciple.  It  is,  therefore,  necessary  to 
ecome  familiar  with  the  circumstances 
which  modify  its  action,  and  especially  the 
laws  which  produce  these  modifications. 
Chemical  affinity  is  considered  an  attraction 
which  acts  only  at  insensible  distances  between 
particles  of  different  kinds. 

Chemical  affinity,  or  chemical  attraction, 
exerts  its  influence  between  particles  of  an 
opposite  nature,  combines  them  together, 
and  forms  a  substance  entirely  different  from 
either  of  its  components.  These  may  be 
exemplified  by  the  union  of  powdered  silica 
and  potash  in  the  formation  of  glass  ;  in  the 
union  of  chromic  add  with  potash;  in  the 
combination  of  iron  with  sulphur;  and 
numerous  other  instances  characteristic  ot 
the  very  singular  difference  which  the  re- 
sulting compounds  bear  to  their  original 
components.  It  is  at  all  times  necessary 
that  immediate  contact  should  take  place 
between  the  particles  of  the  opposite  kinds 
of  matter  before  combination  can  follow,  and 
if  pulverized,  great  assistance  will  be  given 
to  their  union  ;  and  although  not  absolutely 
essential,  yet  solution  of  the  bodies  will 
greatly  facilitate  their  combination. 

Many  important  changes  take  place  be- 
tween bodies  exposed  to  the  action  of  this 
powerful  agent.  Among  the  most  con- 
spicuous of  these  may  be  enumerated,  change 
of  color,  form,  temperature,  and  bulk.  Thus, 
for  example,  a  change  of  color,  very  obvious 
and  very  beautiful,  will  take  place  when  a 
solution  of  the  prussiate  of  potash  is  added 
to  a  solution  of  sulphate  of  iron — a  blue  pre- 
cipitate will  fall  down,  at  first  but  pale, 
darkening,  however,  very  gradually,  until 
a  deep  Prussian  blue  results. 

A  deep  yellow,  the  chromate  of  lead,  falls 
down  when  a  solution  of  the  acetate  of  lead 
is  added  to  a  solution  of  the  chromate  of 
potassa. 

A  beautiful  grass-green  colored  precipi- 
tate is  given  when  a  solution  of  the  arsenite 
of  potassa  is  added  to  a  solution  of  the  sul- 
phate of  ammonia. 

A  splendid  scarlet  results  from  mixing 
together  solutions  of  the  bichlori"Se  of  mer- 
cury and  hydriodate  of  potassa. 

A  black  is  produced  by  adding  the  hydro- 
sulphuret  of  ammonia  to  the  acetate  of  lead. 

A  curdy  white  copious  precipitate  falls 
down  when  the  acetate  of  lead  is  added  to 
the  sulphate  of  zinc. 


In  all  the  above  examples  the  changes 
which  take  place  to  produce  the  new  com- 
pounds are  so  many  instances  of  what  is 
known  in  chemical  language  by  the  name  of 
double  decomposition,  douT3le  elective  affin- 
ity, and  double  elective  attraction,  which  is 
easily  explained  by  stating  that  the  two 
acids  of  the  mixed  substances  change  bases, 
or  that  the  two  bases  change  their  acids, 
they  each  having  a  greater  predilection  for 
the  other's  acid  than  it  had  for  its  own,  and 
vice  versa.  This  action  may  be  better  under- 
stood by  the  following  diagram.  Thus, 
solutions  of  sulphate  of  zinc  and  acetate  of 
lead  are  mixed : 


Composition. 


ComiKwition. 

Sulphuric 
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The  result  of  this  action  being  the  sulphate 
of  lead  and  the  acetate  of  zinc. 

When  muriate  of  baryta  is  added  to  water 
containing  sulphuric  acid,  the  baryta  leaves 
the  muriatic  and  unites  with  the  sulphuric 
acid,  forming  a  new  compound,  the  sulphate 
of  baryta,  which  is  precipitated,  leaving  in 
solution  the  muriatic  acid. 

When  oxalic  acid  is  added  to  a  solution  of 
a  soluble  salt  of  lime,  an  oxalate  of  lime  is 
precipitated,  and  the  other  acid  remains  in 
a  free  state  with  the  water.  These  are  two 
instances  of  what  is  called  single  elective 
attraction,  or,  in  other  words,  the  bases  had 
a  greater  affinity  for  the  acids  added  than 
they  had  for  the  ones  with  which  they  were 
previously  united.  This  affinity  differs  from 
double  elective  attraction  in  there  being  only 
three  substances  brought  into  action,  whilst 
in  the  other  case  there  are  four. 

By  chemical  affinity  bodies  pass  from 
solids  into  fluids,  fluids  into  solids,  and 
gases  into  solids.  For  example,  when  crys- 
tallized nitrate  of  ammonia  and  sulphate  of 
soda  are  rubbed  together  in  a  dry  mortar,  a 
liquid  is  the  result  of  the  action  excited 
between  the  two  salts. 

When  carbonate  of  potassa  and  muriate 
of  lime  in  a  state  of  strong  solution  are 
mixed  together  in  a  glass,  and  the  mixture 
stirred  briskly  with  a  spatula  or  glass  rod,  a 
solid  compound,  the  muriate  of  potassa  and 
carbonate  of  lime,  is  produced. 

When  water  is  poured  upon  newly-burnt 
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quicklime  it  loses  its  fluidity  and  becomes 
a  solid  body. 

When  muriatic-acid  gas  is  made  to  pass 
into  a  glass  globe  containing  ammonia  in  a 
state  of  vapor,  a  white  powder  is  formed ; 
this  results  from  the  combination  of  the  two 
gases. 

If  gold  leaf,  finely  powdered  arsenic,  or 
antimony,  be  put  into  a  bottle  containing 
chlorine  gas,  immediate  combination  ensues, 
accompanied  by  a  great  increase  of  tempera- 
ture and  light. 

If  water  and  alcohol  be  mixed  together, 
considerable  heat  is  evolved. 

When  sulphuric  acid  and  water  are  mixed 
considerable  heat  is  produced,  and  a  diminu- 
tion in  the  bulk  of  the  bodies,  or  at  least  in 
the  bulk  of  the  water  added,  is  the  conse- 
quence of  their  combination. 

That  one  substance  has  a  stronger  affinity 
for  some  than  for  others  cannot  be  doubted ; 
but  combination  and  decomposition  do  not 
always  depend  upon  the  relative  force  of 
affinity  alone.  The  circumstances  which 
modify  the  operation  of  this  power  are 
cohesion,  elasticity^  quantity  of  matter,  gravity, 
and  the  imponderable  agents. 

In  order  that  substances  should  combine 
with  each  other,  it  is  necessary  that  their 

E articles  should  be  in  contact ;  but  cohesion 
olds  together  the  particles  of  each  sub- 
stance, so  that  they  cannot  freely  intermingle. 
Cohesion  must  therefore  be  destroyed  to 
facilitate  chemical  action.  This  is  effected 
in  three  ways — by  reducing  the  substance 
to  a  powder,  by  solution,  and  by  heat,  exam- 
ples of  which  we  have  given. 

Solution  is  effected  when  a  solid  is  put 
into  a  liquid,  and  entirely  disappears,  leav- 
ing the  liquid  clear.  The  body  which  thus 
disappears  is  termed  soluble;  the  liquid  is 
called  the  solvent,  and  the  compound  liquid 
a  solution.  Water,  alcohol,  ether,  oils,  alka- 
lies, and  acids  are  the  usual  solvents.  When 
a  solvent  has  dissolved  as  much  of  any  sub- 
stance as  it  can,  it  is  said  to  be  saturated, 
and  the  solution  is  called  a  saturated  solu- 
tion. Solution  should  not  be  confounded 
with  diffusion,  which  is  a  mere  mechanical 
mixture.  The  distinction  can  be  seen  by 
mixing  magnesia  in  water.  The  particles  of 
magnesia  are  suspended  at  first  in  the  water, 
rendering  it  turbid,  and  they  would  soon 
subside  to  the  bottom ;  but  if  nitric  acid  be 
added  the  magnesia  will  be  dissolved,  and 
the  water  will  become  clear. 


As  most  substances  are  more  soluble  in  hot 
than  in  cold  water,  it  results  that,  as  a  hot 
saturated  solution  cools,  the  water  will  not 
be  able  to  hold  in  solution  all  the  substance 
that  had  been  dissolved,  and  it  appears  again 
in  a  solid  state.  The  power  of  cohesion  has 
the  ascendancy  over  the  affinity  of  the  liquid 
for  the  solid,  and  forms  the  latter  into  crys- 
tals. Hence  the  phenomena  of  crystalliza- 
tion are  owing  to  tne  ascendancy  of  cohesion 
over  affinity. 

By  evaporation,  also,  the  solid  may  be  re- 
covered from  solution.  In  either  case  the 
crystallization  is  confused,  especially  when 
the  process  is  rapid. 

Insolubility  has  been  found  to  exert  a  re- 
markable influence  on  affinity,  in  the  case  of 
an  alkali  with  two  acids,  or  an  acid  with  two 
alkalies,  one  of  which  will  form  with  the 
alkali  a  soluble,  and  the  other  an  insoluble 
compound.  The  one  which  is  insoluble  is 
always  formed  in  preference  to  the  soluble 
compound. 

Fusion  is  the  reduction  of  a  solid  to  a 
liquid  state  by  heat,  and  facilitates  chemical 
action  by  enabling  the  particles  to  inter- 
mingle and  come  within  the  sphere  of  each 
other's  affinity.  In  liquids  a  slight  degree 
of  cohesion  remains,  and  hence  heat  is  ap- 
plied to  them  with  advantage.  A  hot  liquid 
will  act  more  power fiilly  upon  a  solid  than 
the  same  liquid  when  cold. 

Cohesion,  as  we  have  seen,  opposes  chemi- 
cal action  by  keeping  the  particles  out  of  the 
sphere  of  each  other's  influence.  Electricity, 
or  the  gaseous  state,  is  still  more  unfavor- 
able, because  the  particles  are  farther  re- 
moved from  each  other,  and  require  greater 
attractive  force.  Hence  most  gases,  though 
possessing  strong  attraction  for  each  other, 
will  not  combine  unless  they  are  in  the  nas- 
cent state,  that  is,  when  in  the  act  of  assum- 
ing the  gaseous  form.  In  this  way  elasticity 
not  only  prevents  chemical  union,  but  it 
favors  decomposition.  When  two  highly 
elastic  cases  combine,  forming  a  liquid  or 
solid,  the  compound  will  become  decomposed 
by  a  very  slight  cause.  Generally,  all  com- 
pounds which  contain  a  volatile  principle 
are  easily  decomposed  by  a  high  tempera- 
ture. Hence  caloric  sometimes  favors  chemi- 
cal action  by  destroying  cohesion,  while  at 
others  it  prevents  it  and  favors  decomposition 
by  promoting  elasticity. 

There  are  some  gases,  however,  which 
readily  combine  at  a  high  temperature,  as  in 
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the  case  of  gaseous  explosive  mixtures ;  thus 
oxygen  and  hydrogen  gases  require  the  heat 
of  a  flame  to  effect  their  union. 

Quantity  of  matter  is  another  cause  which 
effects  chemical  affinity.  Generally,  when 
one  substance  combines  with  another  in 
several  proportions,  the  affinity  is  stronger 
in  the  case  of  the  less  than  of  the  greater 
portions.  In  consequence  of  this  influence 
of  quantity  of  matter  over  chemical  changes, 
chemists  generally  employ  more  of  one  sub- 
stance than  is  necessary  to  effect  the  decom- 
position of  another.  On  this  principle,  also, 
when  a  salt  is  dissolved  in  water,  the  first 
portions  are  dissolved  more  rapidly  than  the 
last,  and  the  force  of  affinity  diminishes  up 
to  the  point  of  saturation,  when  it  is  over- 
come by  the  cohesion  of  the  solid. 

The  influence  of  gravity  on  chemical  action 
is  seen  when  substances  of  different  specific 
gravities  combine.  As  when  two  liquids  are 
put  together,  the  heavier  liquid  will  sink  to 
the  bottom;  or  when  salt  is  dissolved  in 
water,  the  salt  will  remain  at  the  bottom, 
and  prevent  the  particles  of  water  from  com- 
ing into  contact  with  those  of  the  salt. 

The  influence  of  caloric  over  chemical 
phenomena,  as  before  stated,  favors  chemical 
action  in  the  case  of  solids,  by  destroying 
cohesion,  and  opposes  chemical  action  in  the 
case  of  gases,  by  increasing  their  elasticity. 
Common  electricity  is  often  employed  for 
the  combination  of  gases,  and  galvanism  for 
decomposition,  but  the  same  effects  may  be 
produced  bv  either. 

Chemical  Coloration  of  Proofs.  A  pro- 
cess, or  series  of  processes,  recommended  by 
M.  Evrard,  for  changing,  strengthening,  or 
weakening  photographs  on  paper  and  glass, 
and  for  modifying  them  almost  infinitely  in 
coloration  and  appearance — strengthening 
the  shade,  giving  due  brilliancy  to  the  lights ; 
finally,  affecting  gradations  and  fineness  of 
tone,  which  the  hyposulphite  in  its  simple 
state  could  not  produce.    Now  obsolete. 

Chemical  Compoimds.  When  several 
substances  unite  by  means  of  chemical 
affinity  they  are  styled  chemical  compounds. 
(See  Chemical  Affinity.) 

Chemical  Elements.  By  chemical  ele- 
ments is  meant  a  substance  which  has  never 
been  derived  from,  or  separated  into,  any 
other  kind  of  matter,  such  as  gold,  silver, 
oxygen,  hydrogen,  and  sulphur. 

Chemical  Focus.  The  exact  focal  dis- 
tance from  the  lenses  of  the  camera  at  which 


the  sun's  rays  act  to  form  an  image  upon 
the  daguerrotype,  or  glass  plate,  and  which 
should  always  agree  with  the  visual  focus 
upon  the  same  plane.  In  purchasing  a 
lens  the  operator  should  always  ascertain 
that  this  is  the  case,  and  when  the  difficulty 
does  occur  have  it  remedied.  The  lenses 
are  now  so  perfectly  constructed  that  the 
fault  usually  lies  in  the  spectrum,  or  plate 
shields.  A  few  shavings  taken  from  one  or 
the  other  speedily  corrects  it. 

The  same  causes  which  produce  chromatic 
aberration  in  a  lens  also  tend  to  separate  the 
chemical  focus  of  the  lens  from  the  visual 
focus.  The  6^we-colored  ray  is  more  strongly 
bent  in  than  the  yellow,  and  still  more  so 
than  the  red;  consequently  the  focus  for 
each  of  these  colors  is  necessarily  at  a  dif- 
ferent point.  Now,  as  the  chemical  action 
corresponds  more  to  the  blue,  the  most 
marked  actinic  effect  would  be  found  a  little 
nearer  to  the  lens,  the  chemical  rays  being 
even  more  refrangible  than  the  visual  rays. 
The  luminous  portion  of  the  spectrum,  how- 
ever, is  not  at  the  blue,  but  at  the  yellow, 
consequently  the  visual  focus  would  be  equi- 
distant between  the  blue  and  red  rays.  It 
is  usually  said  that  the  compound  achromatic 
lens  coincides  in  chemical  and  visual  focus ; 
but  it  is  well  to  ascertain  the  fact  for  each 
instrument.  To  do  this,  proceed  as  follows : 
First,  ascertain  that  the  prepared  sensitive 
plate  falls  precisely  in  the  plane  occupied  by 
the  ground-glass.  Suspend  a  newspaper  or 
a  small  engraving  at  the  distance  of  about 
three  feet  from  the  camera,  and  focus  the 
letters  occupying  the  centre  of  the  field; 
then  insert  the  slide,  with  a  ground-glass 
substituted  for  the  ordinary  plate  (the  rough 
surface  of  the  glass  looking  inward),  and 
observe  if  the  letters  are  still  distinct.  If 
the  result  of  the  trial  seems  to  show  that  the 
lens  is  good,  proceed  to  test  the  correct- 
ness of  the  lens.  Take  a  positive  photograph 
with  the  full  aperture  of  the  lens,  the  central 
letters  of  the  newspaper  being  carefully 
focussed  as  before.  Then  examine  at  which 
part  of  the  plate  the  greatest  amount  of  dis- 
tinctness of  outline  is  to  be  found.  It  will 
sometimes  happen  that  whereas  the  exact 
centre  was  focussed  visually,  the  letters  on  a 
spot  midway  between  the  centre  and  edge 
are  the  sharpest  in  the  photograph.  In  that 
case  the  chemical  focus  is  longer  than  the 
other,  and  by  a  distance  equivalent  to  the 
space  which  the    ground-glass    has  to  be 
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moved  in  order  to  define  these  particular 
letters  sharply  to  the  eye.  When  the  chemi- 
cal focus  is  the  shorter  of  the  two  the  letters 
in  the  photograph  are  distinct  all  over  the 
plate ;  therefore  the  experiment  must  be  re- 
peated, the  lens  being  shifted  an  eighth  of 
an  inch  or  less.  Indeed,  it  will  be  necessary 
to  take  many  photographs  at  minute  varia- 
tions of  focal  distance  before  the  capabilities 
of  the  lens  will  be  fully  shown. 

Chemical  Nomenclature.  The  nomen- 
c'latnro  of  the  chemical  elements. 

Chemical  Rays.  The  rays  of  light  sup- 
posed to  produce  chemical  decomposition, 
but  neither  heat,  expansion,  vision,  nor  color. 

Chemical  Sensitizers.  Bodies  which  in- 
crease the  photograjihic  sensitiveness ;  in 
other  words,  accelerators. 

Chemical  Spectrum.  The  solar  spectrum 
allowed  to  fall  upon  a  prepared  chemical 
surface. 

Chemigraphy.  Zinc  etching.  A  process 
of  making  zinc  etchings  after  drawings 
without  photography. 

Chemistry.  Is  the  science  which  discovers 
the  constituent  principles  of  bodies,  the 
results  of  their  various  combinations,  and 
the  laws  by  which  these  combinations  are 
effected. 

Chemit3rpe.  A  peculiar  style  of  colored 
photograph,  invented  by  Mr.  C.  A.  Seely,  of 
New  York.  Two  positives  on  glass  are 
printed  in  the  following  way :  Take  a  nega- 
tive and  fasten  on  the  corners  (of  the  collo- 
dion side)  small  pieces  of  thin  cardboard, 
then  lay  it  upon  a  glass  sensitized  with  col- 
lodion, and  expose  to  light.  A  printing 
frame  is  not  necessary,  as  the  time  of  ex- 

gosure  is  very  short,  one  or  two  seconds 
eing  sufficient  in  a  weak  light.  It  is  ad- 
visable to  print  with  lamp-light,  or  other- 
wise reduce  the  light  so  that  fifteen  or  twenty 
seconds  may  be  used.  The  print  is  developed 
in  the  usual  way,  and  may  be  colored  or 
toned  by  variations  in  the  developing,  or 
afterward  by  chloride  of  gold  or  bichloride  of 
mercury.  This  coloring  will  be  found  neces- 
sary, as  the  developer  does  not  leave  the 
shadows  dark  enough.  The  collodion  used 
in  printing  must  leave  a  perfectly  transparent 
film  when  dry,  and  should  be  made  some- 
what thinner  than  for  negatives.  I  would 
suggest  chloride  of  ammonium  as  the  sensi- 
tizer, for  the  reason  that  the  collodion  may 
be  used  dry,  and  so  permit  a  closer  contact  j 
of  the  two  plates,  ana  that  it  is  not  so  sensi- 


Chiaroscuro.  The  art  of  distributing  lights 
and  shadows  in  painting.  The  term  in  the 
language  of  art  means  not  only  the  muta- 
ble effects  produced  by  light  and  shade,  but 
also  the  permanent  differences  in  brightness 
and  darkness. 

China  Clay.  {Kaolin.)  This  is  prepared 
by  careftil  levigation  from  mouldering  gran- 
ite and  other  disintegrated  felspathic  rock. 
It  consists  of  the  silicate  of  alumina — that 
is,  of  silicic  acid,  or  flint,  which  is  an  oxide 
of  silicon,  united  with  the  base  alumina 
(oxide  of  aluminum).  It  is  perfectly  soluble 
in  water  and  acids,  and  produces  no  decom- 
position in  solutions  of  nitrate  of  silver. 
Commercial  kaolin  may  contain  chalk,  in 
which  state  it  produces  alkalinity  in  solu- 
tions of  nitrate  of  silver.  The  impurity, 
detected  by  its  effervescence  with  acids,  is 
removed  by  washing  it  in  dilute  vinegar, 
subsequently  in  water.  It  is  employed  by 
photographers  to  decolorize  solutions  of 
nitrate  of  silver  which  have  become  brown 
from  the  action  of  albumen  or  other  organic 
matters,  which  it  does  by  absorbing  the 
brown  matters. 

Ohinolin-Blue.  Syn.,  Quinolin.  (See  Cya- 
Tiine.^ 

Ciiinolin-Red.  CaeHigNjCl.  Dark -red 
powder,  or  red-brown,  brilliant  prisms,  very 
soluble  in  water,  very  light-sensitive.  Serves 
as  a  sensitizer  in  gelatino-bromide  of  silver 
plates,  imparting  much  greater  sensitiveness 
to  red  rays.  A  mixture  of  chinolin-red  with 
chinolin-blue  (cyanine)  gives  azaline  (Vogel). 

Chlorate  of  Potash.  Chlorate  of  potash, 
or  potassa,  has  long  been  known  as  the  oxy- 
muriate,  or  hyperoxymuriate,  of  potassa.  It 
crystallizes  in  four-  or  six-sided  scales,  is 
soluble  in  six  times  its  weight  of  water  at 
60°  and  in  two  and  a  half  its  weight  of  boil- 
ing water.  It  fuses  at  400°  or  500°  F.,  aiid 
at  a  red  heat  is  decomposed  and  parts  with 
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acid.  This  salt  is  remarkable  for  its  colorific 
property,  and  may  be  used  with  advantage 
in  changing  the  color  and  tone  of  photo- 
graphs. Mr.  Cooper  recommends  a  solution 
of  this  salt,  and  a  silver  wash  of  60  grains 
to  the  ounce  of  water  as  capable  of  forming 
a  good  paper,  but  it  cannot  be  used  where 
any  great  degree  of  sensitiveness  is  required. 
The  color  of  the  photographs  assumes  deli- 
cate-blue or  lilac  tints  when  this  salt  is  used ; 
or  a  golden-yellow,  according  to  the  other 
solutions  employed.  It  is  used  in  the  manu- 
facture of  oxygen. 

Chloride  of  Ammoniiiin.  This  salt,  also 
known  as  muriate  or  hydrochlorate  of  am- 
monia, occurs  in  commerce  in  the  form  of 
colorless  and  translucent  masses,  which  are 
produced  by  sublimation,  the  dry  salt  being 
volatile  when  strongly  heated.  It  dissolves 
in  an  equal  weight  of  boiling,  or  in  three 
parts  of  cold,  water.  It  contains  more 
chlorine  in  proportion  to  the  weight  used 
than  chloride  of  sodium,  the  atomic  weight 
of  the  two  being' as  54  to  60.  It  is  used  by 
photographers  in  collodion,  in  the  soda  de- 
veloper, and  for  salting  the  paper.  For  plain 
paper  it  should  be  used  in  the  proportion  of 
1  grain  of  the  salt  to  1  ounce  of  water.  For 
albumen  paper,  5  grains  or  more  to  the  ounce 
of  albumen.  (See  Albumen  Paper  and  Salted 
Paper.) 

Chloride  of  Barium.  BaClj.  Colorless, 
rhombic  plates,  not  affected  by  air ;  serves 
occasionally  for  salting  of  paper,  and  as  re- 
agent on  sulphuric  acid,  carbonate  and  iodide 
salts,  with  which  it  forms  white  precipitates. 

Chloride  of  Bismuth.    Mix  together  two 

Earts  of  corrosive  sublimate  and  one  part  of 
ismuth,  both  in  powder,  and  expose  the 
mixture  to  heat  until  all  the  mercury  is  ex- 
pelled ;  a  granular  substance  of  a  grayish- 
white  color  remains. 
Chloride  of  Bromine.  Made  by  passing 


dry  chlorine  through  bromine  and  collecting 
the  disengaged  vapor  in  a  receiver  sur- 
rounded by  ice.  It  is  a  very  good  acceler- 
ator, but  there  are  others  much  better.  It 
can  only  be  used  in  a  state  of  vapor,  or 
combined  with  anhydrous  alcohol  or  ether. 

Chloride  of  Calcium.  CaClj.  Rhombic, 
very  deliquescent  crystals,  containing  water, 
which  lose  the  latter  at  200°,  forming  a  floc- 
culent,  highly  hygroscopic  mass.  Formed 
by  heating  lime  strongly  in  chlorine  gas, 
when  oxygen  is  given  off.  It  is  soluble  in 
alcohol,  and  imparts  a  red  color  to  flame  ; 
used  in  drying  or  keeping  dry  platinum 
paper  or  gelatine  films  and  in  toning. 

Chloride  of  Carbon.  Expose  the  oily 
compound  formed  by  mixing  equal  volumes 
of  moist  chlorine  and  olefiant  gas,  to  the 
direct  solar  rays  in  a  vessel  full  of  chlorine 
gas.  Hydrochloric  acid  is  given  off  and 
perchloride  of  carbon  formed.  It  is  solid, 
smells  somewhat  like  camphor,  is  twice  as 
heavy  as  water ;  fusible,  volatile ;  soluble  in 
alcohol,  ether,  and  oils,  and  slightly  so  in 
water.    It  is  also  combustible. 

Chloride  of  Copper.  Dissolve  protoxide 
of  copper  in  muriatic  acid,  evaporate  and 
crystallize.  This  salt  forms  green  needles, 
is  deliquescent,  soluble  in  alcohol,  and  when 
heated  (under  400°)  loses  its  water  and  be- 
comes anhydrous  chloride  of  copper,  and 
assumes  the  form  of  a  yellow  powder.  The 
subchloride  of  copper  is  made  by  distilling  a 
mixture  of  1  part  of  copper  filings  with  2 
parts  of  corrosive  sublimate.  The  first  of 
these  preparations  is  sometimes  called  the 
deutochloride,  and  the  second  the  proto- 
chloride  or  muriate.  A  very  dilute  solution 
of  chloride  of  copper  is  recommended  as  a 
bath  in  which  to  treat  photographic  prints 
after  fixing  in  the  hyposulphite  bath.  This 
destroys  all  traces  of  hyposulphite  in  the 
print.  A  solution  of  chloride  of  copper  is 
also  admirably  suited  to  reduce  over-exposed 
negatives. 

Chloride  of  Gold.  Obtained  by  dissolving 
gold  in  nitro-muriatic  acid.  With  great  ex- 
cess of  muriatic  acid  it  crystallizes  as  yellow 
(acid)  chloride  of  gold,  which,  if  heated, 
solidifies  into  red-brown  (neutral)  chloride 
of  gold,  which  melts  in  air,  and,  on  that 
account,  is  usually  kept  in  a  glass  pipe,  closed 
by  melting  the  ends.  It  is  mostly  used  for 
toning  prints,  also  for  making  gold  salt  {sel 
d'or)  or  the  double  salts  of  chloride  of  gold 
and  sodium  or  potassium. 
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Chloride  of  Gold  and  Potassium.    KCl, 

AuClj  H-  oHjO.  A  combination  of  chloride 
of  gold  with  chloride  of  potassium ;  yellow 
crystals,  which  decompose  in  the  air ;  serves 
to  tone  prints. 

Chlonde  of  Gk)ld  and  Sodium.  NaCl, 
AuClj  H-  2H2O.  A  mixture  of  chloride  of 
gold  and  chloride  of  sodium ;  yellow  prisms, 
not  affected  by  air ;  serves  for  toning  prints. 
The  oflBcinal  salt  contains  but  half  the  gold 
as  the  above,  and  consequently  is  cheaper. 

Chloride  of  Iodine.  When  dry  chlorine 
gas  passes  over  dry  iodine  at  common  tem- 
peratures, heat  is  evolved,  and  a  solid  chloride 
IS  the  result.  It  is  of  an  orange-yellow  color 
when  the  iodine  is  fiilly  saturated,  and  red- 
dish-orange when  the  iodine  is  in  excess.  It 
deliquesces  in  the  air,  is  volatile,  and  very 
soluble  in  water,  forming  a  colorless  fluid, 
which  exhibits  acid  properties.  Chloride  of 
iodine  enters  largely  into  the  daguerrotype 
process.   It  was  first  applied  by  M.  Claudet. 

Chloride  of  Iridium.  IrCl^.  A  black, 
amorphous,  transparent  mass,  soluble  in 
water.  It  is  used  as  an  intensifier  of  col- 
lodion negatives,  and  in  toning  chloride  of 
silver  collodion,  and  albumen  pictures. 

Chloride  of  Iron.  Perchloride  of  iron, 
ferric  chloride.  FcaClg.  Dark-brown  crys- 
talline rinds  or  crusts  of  metallic  lustre,  or 
garnet-red,  shimmering  tablets,  melting  in 
the  air,  very  soluble  in  alcohol  and  ether. 
Used  in  gelatine  emulsion  (anti-fog) ;  also, 
as  reducer  of  intensity  in  negatives  and  as 
retarder  in  iron  developer. 

Chloride  of  Lead.  Is  easily  formed  by 
putting  moistened  salt  into  a  solution  of 
acetate  of  lead.  A  white  precipitate  is  formed 
which  must  be  washed  in  several  waters.  It 
is  soluble  in  hot  water;  and  also  in  cold  by 
the  addition  of  hyposulphite  of  soda.  It  is 
used  by  photographers  in  the  formation  of 
the  toning  bath.     (See  Toning.) 

Chloride  of  Lithium.  LiCl.  White,  deli- 
quescent powder.  Used  in  the  preparation 
of  chloride  of  silver  collodion. 

Chloride  of  Magnesium;  Suggested  by 
Dr.  Liesegang  as  a  substitute  for  hypo  soda 
for  fixing  prints.  The  tone  is  not  greatly 
changed  by  chloride  of  magnesium,  and  the 
washing  may  be  shorter  than  is  required  for 
hypo  soda.    The  subjoined  formula  is  given: 

Chloride  of  Magnesium    ...      15  parts. 

Alum 2     " 

Water 100     " 

This  bath  works  with  great  rapidity. 


Chloride  of  Mercury.  Bichloride  of  mer- 
cury, corrosive  sublimate,  mercuric  chlo- 
ride. HgClj.  A  white  crystalline  mass. 
Used  for  strengthening  negatives,  for  bleach- 
ing paper  photographs  (magic  photos),  for 
whitening  positives  on  glass.  Very  poison- 
ous.    (See  Bichloride  of  Mercury.) 

Chloride  of  Palladium.  This  is  a  very 
expensive  salt  Formed  by  chlorine  and  the 
metal  palladium.  It  is  usually  sold  in  solu- 
tion of  twenty  grains  to  the  ounce.  It  is  an 
excellent  intensifier  for  negatives,  and  were 
it  not  for  its  high  price  would  soon  super- 
sede every  other.  Two  drops  of  the  solution 
to  the  ounce  of  water  poured  over  the  nega- 
tive after  fixing  and  washing,  in  the  same 
manner  as  for  bichloride  of  mercury,  will 
give  an  intense  black.  (See  Proto- Chloride 
of  Palladium.) 

Chloride  of  Platinum.  This  compound 
is  made  by  heating  the  bichloride,  by  which 
means  one  equivalent  of  chlorine  is  driven 
off.  It  gives  matt-surface  photographs 
called  Platinotypes.     (See  Platinotype.) 

Chloride  of  f^otash.  Potassium  chloride. 
KCl.  Colorless  cubes,  very  soluble  in  water, 
insoluble  in  alcohol.     Used  in  salting  paper. 

Chloride  of  Silver.  Is  often  found  native 
in  silver  mines,  and  is  called  luna  comce,  or 
horn  silver,  and  is  always  formed  when  mu- 
riatic acid  or  any  soluble  muriate  is  added 
to  a  solution  of  nitrate  of  silver.  It  is  also 
prepared  when  silver  is  heated  in  chlorine 
gas.  When  first  precipitated  it  is  purely 
white;  but  when  exposed  to  the  action  of 
light  it  takes  a  violet  hue,  approaching  black 
in  a  very  short  time.  It  is  insoluble  in 
water,  and  nearly  so  in  the  strongest  acids, 
but  is  soluble  in  ammonia  and  hyposulphur- 
ous  acids.  It  fuses  at  500°  F.,  and  passes 
into  the  state  of  a  horny  transparent  mass, 
undecomposable  by  heat,  but  decomposed  by 
passing  over  it  a  current  of  hydrogen  gas, 
with  the  formation  of  muriatic  acid.  It  is 
somewhat  remarkable  that  great  differences 
are  observed  in  the  color  produced  on  chlo- 
rides of  silver  precipitated  by  different  mu- 
riates. Nearly  every  variety  in  combination 
with  the  nitrate  becomes  at  last  of  the  same 
olive  color;  it  must  therefore  be  understood 
that  the  following  notices  apply  to  the  color 
produced  by  an  exposure  of  a  few  minutes 
only  to  good  sunshine,  and  it  must  also  be 
recollected  that  the  chloride  of  silver  in  these 
cases  is  contaminated  with  the  precipitant. 
Muriate  of  ammonia  inclines  the  precipitated 
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chloride  to  darken  to  a  fine  chocolate-brown, 
whilst  muriate  of  lime  operates  to  the  pro- 
duction of  a  brick-red  color.  Muriates  of 
potash  and  soda  afford  a  precipitate  which 
darkens  speedily  to  a  pure  dark  brown,  and 
muriatic  acid  and  aqueous  chlorine  do  not 
appear  to  increase  the  darkening  power  be- 
yond the  lilac  to  which  the  pure  chloride 
of  silver  changes  by  exposure.  As  far  as 
experiments  have  gone,  it  appears  that  this 
difference  of  color  is  owing  to  the  admixture 
of  the  earth  or  alkali  used  with  the  silver 
salt,  and  not  to  the  presence  of  organic 
matter,  although  it  does,  as  in  the  case  of  the 
nitrate,  produce  similar  varieties  of  color. 
The  muriates  of  baryta  and  of  strontium  have 
some  very  peculiar  colorific  properties  when 
in  combination  with  the  chloride  and  some 
other  salts  of  silver.  The  chloride  of  silver 
was  used  as  a  photographic  agent  by  Wedg- 
wood, Davy,  and  Daguerre,  their  success 
being  but  very  limited.  This  salt  became, 
however,  in  the  hands  of  Mr.  Fox  Talbot, 
of  the  utmost  importance.     (See  Calotype.) 

Chloride  of  Sooium.  Common  salt.  NaCl. 
Colorless  crystals,  soluble  in  water.  Used  in 
salting  paper  in  the  silver-print  process,  for 
precipitating  chloride  of  silver  from  the 
washing  waters,  as  accelerator  in  alkali  de- 
velopers, and  to  clear  discolored  silver 
baths. 

Chloride  of  Strontium.  This  salt  is  pro- 
duced in  the  decomposition  of  the  carbonate 
or  sulphate  of  strontium  by  muriatic  acid. 
As  it  is  very  deliquescent  in  air  I  do  not 
recommend  the  use  of  it  for  the  preparation 
of  positive  papers  with  chloride  of  silver. 
German  and  English  operators,  however, 
have  recommended  its  employment.  It  might 
be  useful  in  a  case  where  we  have  no  other 
chloride  at  our  disposal.  I  cannot  too 
urgently  recommend  the  photographer  to 
consider  well  the  operations  he  has  to  make, 
so  that  he  may  be  able  to  reap  advantage 
from  everything  which  he  has  at  command, 
and  thus  to  replace  whatever  may  be  required 
for  making  an  operation  regular  in  its  pro- 
gress,— Le  Gray. 

Chloride  of  Zinc.  ZnCl^.  Water-free 
chloride  of  zinc  is  a  whitish,  deliquescent 
mass,  very  soluble  in  water  and  alcohol. 
Used  in  bromide-of-silver  collodion. 

Chlorides.  Saline  combinations  of  the 
elements  with  chlorine  (haloid  salts).  In 
combination  with  oxygen  and  hydrogen, 
chlorine  forma  acids. 


Chlorinated  Lime.  Hypochlorite  of  lime, 
dry  chloride  of  lime.    CaCljOj.  White,  sticky 

f)owder,  becoming  decomposed  by  air  and 
ight,  thus  losinjj  its  active  strength.  Used 
in  toning  baths,  imparting  keeping  qualities. 
Has  strong  bleaching  properties;  is  also 
used  in  the  preparation  of  Eau  de  Javelle. 

Chlorine.  A  simple  gas,  combustible,  pos- 
sessing a  very  disagreeable  odor,  acid  taste, 
and  a  greenish-yellow  color.  Combined  with 
heat  chlorine  attacks  all  the  metals,  cauter- 
izes and  disorganizes  animal  membranes 
when  damp,  which  is  the  cause  of  its  fatal 
action  on  the  lungs  when  respired.  Chlorine 
is  used  in  the  daguerrean  art  combined  with 
gold,  iodine,  and  bromine ;  in  the  first  case 
to  whiten  or  bleach  the  picture,  and  in  the 
latter  as  an  accelerator.  Liquid  chlorine 
gives  us  a  paper  possessing  in  an  eminent 
degree  the  merits  of  that  prepared  with 
muriatic  acid,  and  has  the  advantage  of  re- 
taining its  sensibility  much  longer. 

Chloro-Bromide  of  Iodine.  A  very  stable 
preparation  of  these  three  substances — 
chlorine,  bromine,  and  iodine — is  formed  by 
adding,  drop  by  drop,  red  chloride  of  iodine 
to  a  saturated  solution  of  bromine  in  water 
until  the  liquid,  after  reposing  some  time, 
emits  no  more  fumes  of  bromine. 

Chloro-Bromide  of  Lime.  As  its  name 
indicates,  this  is  a  combination  of  chlorine, 
bromine,  and  lime. 

Chloro-Chromic  Acid.  This  is  a  beautiful 
salt  made  by  the  addition  of  a  small  portion 
of  chlorine  to  chromic  acid,  evaporating  and 
crystallizing.  The  crystals  are  of  a  brilliant 
carmine  color  and  very  deliquescent,  and 
should  be  kept  in  a  closely  stoppered  bottle. 
It  is  supposed  that  this  compound  will  enter 
largely  into  any  substance  discovered  for 
taking  pictures  in  the  natural  colors. 

Chloro-Cyanine.  Formed  by  the  action  of 
hydrochloric  acid  on  iodo-cyanine ;  is  Recom- 
mended as  a  better  sensitizer  for  red,  in 
orthochromatic  work,  than  the  commercial 
iodo-cyaninc,  working  without  fo^. 

Chloroform.  This  substance  is  best  ob- 
tained by  distilling  alcohol  or  wood  spirit 
with  a  solution  of  chloride  of  lime.  It  is  an 
oily,  colorless  liquid  of  an  agreeable,  ethereal 
odor,  and  of  a  sweetish  taste.  No  person 
should  use  chloroform  which  is  not  known 
to  be  properly  prepared,  as,  when  impure,  it 
produces  fatal  effects  when  inhaled.  It 
serves  as  a  solvent  of  rubber,  gutta-percha, 
and  asphaltum. 
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Chlorophyll.  The  green  coloring  matter 
of  plants ;  used  as  a  sensitizer  for  red  and 
yellow  in  orthochromatic  processes  by  Ives 
and  others.  Crude  chlorophyll  is  prepared 
by  treating  chopped  green  leaves  with  warm 
alcohol  for  10  minutes,  then  filtering.  It  is 
best  used  fresh,  but  may  be  preserved  in  the 
dark  in  contact  with  powdered  zinc.  Dr. 
Si'liunck  has  recently  prepared  a  new  variety, 
more  stjible  to  light  than  ordinary  chloro- 
j)hyll,  the  preparation  of  which  he  gives  as 
follows :  "  Altaline  chlorophyll  is  best  pre- 
pared by  extracting  fresh  grass  leaves  with 
boiling  alcohol  (80  per  cent.) ;  the  solution 
is  filtered  hot,  and  on  cooling  deposits  crude 
chlorophyll.  This  is  boiled  for  some  time 
with  alcoholic  soda,  filtered,  and  the  filtrate 
saturated  with  carbonic  anhydride.  The 
])recipitate  is  extracted  with  cold  alcohol, 
saturated  sodium  chloride  solution  is  added 
to  the  solution,  then  the  resulting  precipitate 
is  dissolved  in  boiling  alcohol,  and  the  solu- 
tion is  evaporated  to  dryness.  The  residue, 
after  washing  with  a  little  cold  water,  is 
found  to  be  a  sodium  compound;  but  on 
treatment  with  the  requisite  quantity  of 
acetic  acid,  extracting  with  ether,  and  evap- 
orating the  ethereal  solution,  a  green  sub- 
stance free  from  sodium  is  obtained."  This 
Dr.  Schunck  calls  alka-chlorophyll.  It  is 
amorphous,  soluble  in  alcohol,  ether,  chloro- 
form, benzene,  carbon  disulphide  or  aniline, 
giving  bluish-green  solutions  showing  a  red 
fluorescence. 

Chloro-Platinite  of  Potassium.  Syn., 
Platinotype  Company's  "  Ked  Salt."  A  salt 
prepared  from  platinum  chloride,  occurring 
in  reddish,  deliquescent  crystals,  freely  solu- 
ble in  water.  Used  in  platinum  printing 
and  toning.  Ferrous  oxalate  reduces  this 
salt  to  metallic  platinum,  and  its  use  in  the 
platinotype  process  depends  upon  this  fact. 

Ghromate.  A  saline  compound  formed 
by  the  union  of  chromic  acid  with  a  base. 
The  chromates  are  characterized  by  their 
yellow  or  red  color,  the  latter  predominating 
when  the  acid  is  in  excess.  Recent  experi- 
ments have  led  to  the  supposition  that  to  the 
chromates  we  are  to  owe  photographs  in  the 
natural  colors. 

Chromate  of  Copper.  Prepared  by  pre- 
cipitating a  salt  of  copper  with  neutral 
chromate  of  potassa ;  or,  dissolve  hydrated 
peroxide  or  carbonate  of  copper  in  chromic 
acid.  This  chromate  was  first  applied  to 
photographic  purposes  by  Mr.  Robert  Hunt, 


and  gave  rise  to  the  possibility  of  obtaining 
in  photography  the  natural  colors.  (See 
Chromaff/pe.) 

Chromate  of  Potash.  This  is  prepared  by 
exposing  to  a  red  heat  the  native  chromate 
of  iron  and  nitrate  of  potassa. 

Chromate  of  Silver.  A  deep  red  or  purple 
salt  made  by  mixing  a  soluble  salt  of  silver 
with  neutral  chromate  of  potash.  Chromate 
of  silver  does  not  change  much  in  color 
under  the  action  of  li^ht,  even  after  an 
exposure  to  good  sunshine  for  many  days, 
but  it  eventually  assumes  a  very  metallic 
brown  shade. 

Chromatic.  Relating  to  color;  having 
color — in  contradistinction  to  achromatic. 

Chromatic  Aberration.  The  greater  re- 
fraction of  violet  and  blue  rays,  as  compared 
with  that  of  the  red  and  yellow,  causing  the 
lens-picture  to  show  colors  at  the  edges. 
This  fault  is  corrected  by  the  union  of  two 
lenses  of  different  kinds  of  glass  (crown-  and 
flint-glass)  possessing  differing  color — dif- 
fusing characteristics.     (See  Aberration.) 

Chromatic  Background.  This  was  the 
invention  of  Dr..Dorat,  and  gives  a  pleasing 
effect  to  the  picture.     (See  Background.) 

Chromatic  Lens.  A  chromatic  lens  is 
one  having  color,  or  producing  color  by 
decomposing  white  light. 

Chromatic  Stereoscope.  The  chromatic 
stereoscope  is  a  form  of  the  instrument  in 
which  relief  or  apparent  solidity  is  given  to 
a  single  figure  with  different  colors  de- 
lineated upon  a  plane  surface. 

Chromatint.  A  name  given  (by  Mr.  L.  L. 
Hill,  as  a  new  discovery)  to  the  old  French 
method  of  coloring  in  oil  on  the  back  of  a 
varnished  picture  as  applied  to  photographic 
prints. 

Cliromat3rpe.  A  photographic  process, 
discovered  by  Professor  R.  Hunt,  by  whom 
it  is  thus  described :  This  process  is  a  pleas- 
ing one  in  its  results ;  it  is  exceedingly  sim- 
ple in  its  manipulatory  details,  and  produces 
very  charming  positive  pictures  by  the  first 
application.  One  drachm  of  sulphate  of  cop- 
per is  dissolved  in  an  ounce  of  distilled 
water,  to  which  is  added  half  an  ounce  of 
saturated  solution  of  bichromate  of  potash ; 
this  solution  is  applied  to  the  surface  of  the 
paper,  and,  when  dry,  it  is  fit  for  use,  and 
may  be  kept  in  the  dark  any  length  of  time 
without  spoiling.  When  exposed  to  sun- 
shine, the  first  change  is  to  a  dull-brown, 
and  if  checked  in  this  stage  of  the  process 
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we  get  a  negative  picture ;  but  if  the  action 
of  the  light  is  continued,  the  browning  gives 
way  and  we  have  a  positive  yellow  picture 
on  a  white  ground.  In  either  case,  if  the 
paper,  when  removed  from  the  sunshine,  is 
washed  over  with  a  solution  of  nitrate  of 
silver,  a  very  beautiful  positive  picture  re- 
sults. In  practice,  it  will  be  found  advan- 
tageous to  allow  the  bleaching  action  to  go 
on  to  some  extent;  the  picture  resulting 
from  this  will  be  clearer  and  more  defined 
than  that  which  is  procured  when  the  action 
is  checked  at  the  brown  stage.  To  fix  these 
pictures  it  is  necessary  to  remove  the  nitrate 
of  silver,  which  is  done  by  washing  in  pure 
water ;  if  the  water  contains  any  muriates, 
the  picture  suffers,  and  long  soaking  in  such 
water  obliterates  it;  or  if  a  few  grains  of 
common  salt  are  added  to  the  water  the  ap- 
parent destruction  is  rapid.  The  picture  is, 
however,  capable  of  restoration ;  all  that  is 
necessary  being  to  expose  it  to  sunshine  for 
a  quarter  of  an  hour,  when  it  revives ;  but 
instead  of  it  being  of  a  red  color,  it  becomes 
lilac,  the  shades  of  color  depending  upon  the 
quantity  of  salt  used  to  decompose  the  chro- 
mate  of  silver  which  forms  the  shadow  parts 
of  the  picture.  Mr.  Bingham  remarks  on 
this  process,  that  if  we  substitute  sulphate 
of  nickel  for  the  sulphate  of  copper,  the 
paper  is  more  sensitive  and  the  picture  is 
more  clearly  developed  by  nitrate  of  silver. 
The  following  modification  of  this  process 
possesses  some  advantages.  If  to  a  so- 
lution of  the  sulphate  of  copper  we  add 
a  solution  of  the  neutral  chromate  of  pot- 
ash, a  very  copious  brown  precipitate  falls, 
which  is  a  true  chromate  of  copper.  If 
this  precipitate,  after  being  well  washed,  is 
added  to  water  acidulated  with  sulphuric 
acid,  it  is  dissolved,  and  a  dichromatic  solu- 
tion is  formed,  which,  when  spread  upon 
paper,  is  of  a  pure  yellow.  A  very  short 
exposure  of  the  paper  washed  with  this 
solution  is  quite  sufficient  to  discharge  all 
the  yellow  from  the  paper,  and  give  it  per- 
fect whiteness.  If  an  engraving  is  to  be 
copied,  we  proceed  in  the  usual  manner, 
and  we  may  either  bring  out  the  picture  by 
placing  the  paper  in  a  solution  of  carbonate 
of  soda  or  potash,  by  which  all  the  shadows 
are  represented  by  the  chromate  of  copper,  or 
by  washing  the  paper  with  nitrate  of  silver. 
It  may  sometimes  happen  that,  owing  to  de- 
ficient light,  the  photograph  is  darkened  all 
over  when  the  silver  is  applied ;  this  color, 


by  keeping,  is  gradually  removed,  and  the 
picture  comes  out  clear  and  sharp.  If  the 
chromate  of  copper  is  dissolved  in  ammonia, 
a  beautiful  green  solution  results,  and  if  ap- 
plied to  papers  they  act  similarly  to  those 
just  described.  The  chromatype  pictures, 
under  certain  conditions,  afford  a  beautiful 
example  of  the  changes  which  take  place, 
slowly,  in  the  dark,  from  the  combined 
operations  of  the  materials  employed.  If 
we  take  a  chi-omatype  picture  after  it  has 
been  developed  by  the  agency  of  either  ni- 
trate of  silver,  or  of  mercury,  and  place  it 
aside  in  the  dark,  it  will  be  found,  after  a 
few  weeks,  to  have  darkened  considerably 
both  in  the  lights  and  shadows.  This  dark- 
ening slowly  increases,  until  eventually  the 
picture  is  obliterated  beneath  a  film  of  me- 
tallic silver  or  mercury ;  but,  while  the  pic- 
ture has  been  fading  out  on  one  side,  it  has 
been  developing  itself  on  the  other,  and  a 
very  pleasing  image  is  seen  on  the  back. 
After  some  considerable  time  the  metal  on 
the  front  gives  way  again,  the  paper  slowly 
whitens,  and  eventually  the  image  is  pre- 
sented on  both  sides  of  the  paper  of  equal 
intensity,  in  a  good  neutral  tint  upon  a  gray 
ground. 

Chrome  (Chromium).  A  metal  consisting 
of  a  porous  mass  of  agglutinated  grains,  very 
hard,  brittle,  and  of  a  yellowish-white  color 
and  metallic  lustre.  Its  texture  is  radiated. 
In  its  highest  degree  of  oxidation  it  passes 
into  the  state  of  an  acid,  of  a  ruby-red  color. 
It  takes  its  name  from  the  various  and  beau- 
tiful colors  which  its  oxide  and  acid  com- 
municates to  substances  into  whose  compo- 
sition it  enters.  Chrome  has  a  powerful 
affinity  for  oxygen,  and  has  been  obtained 
in  very  small  quantities  only.  It  may  be 
obtained  by  exposing  the  oxide  of  chro- 
mium, mixed  with  charcoal,  to  a  very  in- 
tense heat. 

Chrome-Alum.  Syn.,  Chromium-potas- 
sium sulphate.  Prepared  by  passing  sul- 
phurous gas  through  a  mixture  of  potassium 
bichromate  and  sulphuric  acid.  Also  ob- 
tained as  a  by-product  in  the  manufacture 
of  alizarine.  Occurs  in  dark-red  crystals; 
soluble  in  7  parts  of  water.  Employed  to 
toughen  and  render  insoluble  gelatine  films. 
The  following  combination  of  chrome-alum 
is  recommended  by  Dr.  Higgins  as  a  means 
of  rendering  dry  plates  insoluble,  and  per- 
mitting shorter  washing  by  the  use  of  warm 
water : 
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Take— 

Chrome-Alum %  ounce. 

Soda  Sulphite  (powdered)        .       .    1        " 
Water Bounces. 

Dissolve  and  pour  into — 

Hypo ,    li  pound. 

Water 12  ounces. 

{No  acid.) 

Let  the  negative  remain  in  bath  some  ten 
or  more  minutes  after  having  become  appar- 
ently fixed.  It  can  then,  if  for  any  purpose 
desirable,  be  flushed  freely  at  once  with 
either  warm,  hot,  or  scalding  water,  without 
any  slipping  or  softening  of  film.  It  should 
be  remarked  that  it  is  well  to  be  sure  that 
the  negative  is  of  the  right  strength,  not 
needing  reduction,  as  it  responds  with  diffi- 
culty to  any  subsequent  treatment. 

Chrome-alum  is  also  recommended  as  an 
addition  to  the  fixing  bath  in  hot  weather  to 
prevent  the  frilling  of  gelatine  plates.  It  is 
used  also  in  carbon  printing,  photo-mechan- 
ical and  emulsion  work. 

Chromated  (or  Bichromated)  Gelatine. 
A  mixture  of  gelatine  solution  and  alkali 
bichromate.  Exposed  to  light  it  becomes 
insoluble.  On  this  are  founded  the  carbon 
and  most  of  the  photo-mechanical  processes, 

Chromate  of  Potash.  KgCrO^.  A  salt, 
soluble  in  water,  not  so  in  alcohol  and  ether. 
Used  in  bromide  of  silver  gelatine  for  the 
removal  of  fog  in  negatives  and  in  negative- 
retouching  (gives  a  yellow  inactinic  color). 

Chromates.  Means  chromic  acid  salts. 
These  are  sensitive  to  light,  and  are  used, 
combined  with  organic  reducers,  in  various 
photographic  reproduction-processes. 

Chromatic  Aoerration.    (See  Aberration.) 

Chromic  Acid.  CrOg.  Beautiful  red, 
deliquescent  needles,  soluble  in  water,  at 
once  decomposed  by  organic  substances.  It 
is  prepared  by  decomposing  the  chromate  of 
baryta  with  dilute  sulphuric  acid,  adding 
the  acid  in  sufficient  quantity.  '  It  serves  to 
dissolve  the  silver  picture  on  a  wet  collodion 
plate,  and  to  remove  impurities  (organic) 
from  glass  plates. 

Chromo-Artotjrpy.  A  collographic  pro- 
cess for  obtaining  prints  in  color,  devised  by 
E.  Bierstadt,  of  New  York.  By  this  process 
a  painting  is  copied  by  four  negatives,  repre- 
senting the  red,  blue,  and  yellow  colors,  and 
a  neutral  tint,  suitable  color-screens  being 
employed  in  the  production  of  these  nega- 


tives. From  these  collotype  plates  are  made, 
and  a  print  finally  obtained,  reproducing 
accurately  the  original  painting  copied. 

Chromo-Collotypy.  A  process  of  collo- 
graphic printing  in  colors,  similar  to  chromo- 
lithography. 

Cm:omo-Cyanotype.  This  process  is  based 
upon  the  changes  which  the  bichromate  of 
potash  experiences  with  such  facility  be- 
neath the  influence  of  the  chemical  principle 
of  the  solar  rays.  It  is  the  invention  of 
Prof.  R.  Hunt. 

Chromo-Photography.  Crystoleum  paint- 
ing, crystal-ivorytype.  Photographs  mounted 
on  glass,  painted  on  the  back,  and  made 
transparent. 

Chromo-Phototjrpe.  This  style  of  picture 
consists  simply  of  the  carbon  process  applied 
to  the  various  colors,  substituting  blue,  red, 
brown,  or  any  other  color  in  place  of  lamp- 
black. The  same  picture  may  be  printed  in 
several  colors  by  using  a  stencil  for  spread- 
ing the  colors.  First  print  a  positive  from 
your  negative,  and  varnish  it  with  shellac  or 
other  varnish,  and  when  dry  cut  out  the 
various  parts  for  the  different  colors,  leaving 
a  slight  space  as  a  fringe,  so  that  the  part 
covering  each  space  can  be  easily  replaced. 
Raise  one  section,  so  cut,  and  apply  the 
color  in  the  same  manner  as  in  stencil 
painting ;  replace  the  section,  raise  another, 
and  apply  the  proper  color  in  the  same  way, 
and  so  on  until  all  the  colors  you  desire  to 
introduce  are  in  their  required  places  on 
your  paper.  These  colors  must  be  first 
treated  as  for  the  carbon  process. 

Chromotype.  A  modification  of  the  auto- 
type (carbon)  process. 

Chrono-Photography  means  photograph- 
ing the  several  motions  and  positions  which  a 
man  or  animal  adopts  in  the  different  phases 
of  walking,  running,  and  jumping  within 
equal  portions  of  time,  and  upon  an  immov- 
able sensitive  plate. 

Chrysaniline.  C^oHnNj.  Amorphous  yel- 
low powder,  difficult  of  solution  in  water; 
very  soluble  in  alcohol.  Used  in  the  prepara- 
tion of  color-sensitive  plates,  rendering  them 
especially  sensitive  for  green. 

Chrysotype.  A  process  invented  by  Her- 
schel  (1840-42)  analogous  to  the  cyanotype 
process.  Paper  is  floated  on  a  solution  of 
ferric  citrate  of  ammonium  of  such  strength 
that  when  dry  the  paper  looks  yellow — not 
brown.  After  exposure  the  print  is  floated 
on  a  solution  of  neutral  gold,  diluted.    This 
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solution  can  be  applied  with  a  brush,  if  de- 
sired. The  image  obtained  is  purple  in  tone, 
gaining  in  intensity  the  longer  it  is  exposed 
to  the  solution.  The  print  is  then  washed 
in  several  changes  of  water  and  fixed  in  a 
weak  solution  of  iodide  of  potassium ;  washed 
again,  and  finally  dried.  From  a  positive 
drawing  a  print  in  white  lines  upon  a  purple 
ground  is  obtained. 

Circular  Composition.  Illustrated  by  a 
drawing  from  Raphael.  The  first  thing  to 
be  considered  in  a  composition  of  this  form 
is,  where  the  point,  that  is,  the  spectator's 
eye,  is  to  be  placed ;  whether  in  the  middle 
of  the  work  or  on  one  side,  and  so  to  de- 
termine its  situation,   that    the  important 

Fig.  41. 


figures  be  distinctly  visible — not  concealed 
by  others.  It  is  considered  best  to  place 
those  figures  which  are  nearest  to  the 
point  with  their  backs  to  the  camera,  and 
those  further  removed  with  their  sides,  etc., 
in  perspective,  as  if  a  circle  were  drawn 
and  figures  were  arranged  around  it. 

Citrate  of  Iron.  This  salt  is  most  con- 
veniently formed  by  dissolving  moist  hy- 
drated  peroxide  of  iron  in  liquid  citric  acid, 
assisting  the  solution  by  heat.  It  must  then 
be  filtered,  cooled,  and  spread  very  thinly  on 
warm  sheets  of  glass  to  dry,  which  it  will 
rapidly  do,  and  then  may  be  detached  from 
the  glass  in  thin  scales  of  great  brilliancy 
and  beauty.  This  beautiful  salt  is  of  a  rich 
ruby  color,  almost  tasteless,  and  slightly 
soluble  in  water.  It  is  used  photographi- 
cally in  the  chrysotype  and  other  processes, 
and  in  the  toning  bath.  Five  drops  to  the 
pint  of  any  ordinary  toning  solution  will  in- 


crease the  intensity  and  brilliancy  of  the 
shadows  in  the  print. 

Citrate  of  Iron  and  Ammonium.  Fe. 
(C6H50,)2(NHJ+H20.  Double  salt,  formed 
of  ferric  citrate  and  citrate  of  ammonium. 
Brown,  shining  leaflets.  Used  for  blue  prints 
(white  lines  on  blue  ground). 

Citrate  of  Peroxide  of  Iron.  FejCCeHjOj),. 
Thin,  transparent,  reddish  scales,  very  solu- 
ble in  water.  Used  in  the  preparation  of 
paper  for  blue  prints. 

Citrate  of  Silver.  Is  formed  by  the  union 
of  oxide  of  silver  and  citric  acid  in  the  same 
manner  as  citrate  of  iron,  and  contains  3 
atoms  of  oxide  of  silver  to  1  atom  of  citric 
acid.  When  the  citrate  of  silver  is  heated 
in  a  current  of  hydrogen  gas,  a  part  of  the 
acid  is  liberated  and  the  salt  is  reduced  to  a 
citrate  of  suboxide  of  silver,  which  is  of  a  red 
color.  The  action  of  white  light  in  redden- 
ing citrate  of  silver  is  of  a  similar  nature. 
It  is  used  in  printing  to  give  purple  tones. 
Also  in  the  preparation  of  gelati no-chloride 
of  silver,  collodio-chloride  of  silver,  and  to 
sensitize  the  prints  in  the  toning  bath. 
(Citrate  of  silver,  Printing  Process. ) 

Citrate  of  Soda.  Abundantly  found  in 
commerce.  It  may  be  prepared  by  neutral- 
izing citrate  of  lime  with  sulphate  of  soda. 
Sulphate  of  lime  will  be  precipitated  and 
citrate  of  soda  remain  in  solution.  Evaporate 
and  crystallize. 

Citnc  Acid.  This  acid  is  found  abund- 
antly in  lemon  and  lime  juice  and  in  other 
fruits.  To  obtain  it  in  crystalline  form: 
take  of  lemon  juice,  1  pint ;  prepared  chalk, 
1  ounce ;  dilute  sulphuric  acid,  6  fluidounces ; 
distilled  water,  J  pint.  Add  the  chalk  by 
degrees  to  the  lemon  juice,  heat  and  mix ; 
set  aside,  so  that  the  powder  may  precipitate ; 
afterward  pour  off  the  supernatant  liquor. 
Wash  the  precipitate  frequently  with  warm 
water;  then  pour  upon  it  the  dilute  sul- 
phuric acid  and  the  distilled  water  and  boil 
for  fifteen  minutes;  press  the  liquor  strongly 
through  a  linen  cloth  and  filter  it.  Evapor- 
ate the  filtered  liquor  with  a  gentle  heat  and 
set  it  aside  to  crystallize.  To  obtain  pure 
crystals  redissolve  and  evaporate  two  or 
three  times,  filtering  each  solution.  Citric 
acid  is  used  in  photographv  in  the  developer 
in  place  of  acetic  acid,  and  in  the  same  pro- 
portions. By  some  photographers  it  is  con- 
sidered superior  for  that  purpose  to  acetic 
acid.  It  is  also  used  in  printing  processes. 
In  printing  it  la  added  either  to  the  salting 
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solution,  or  to  the  ammonia-nitrate,  or  plain 
silver  soluticm.  When  used  in  the  salting 
solution  the  following  formulas  will  be  found 
good: 

For  Plain  Silver  Solution. 

Salt 200  grains. 

Citrate  of  Soda                        .        .    '200      " 
Water 3^  gallon. 

For  Ammonia-Nitrate  Solution. 

Salt 90  grains. 

atrateofSoda        .       .       .       .     50     " 
Water >^  gallon. 

When  used  in  the  ammonia-nitrate  of  sil- 
ver solution  and  not  in  the  salting,  one  drop 
of  a  40-grain  solution  of  the  acid  to  each 
ounce  of  the  ammonia-nitrate  solution  may 
be  added. 

Citric  acid,  used  in  the  iron  developer, 
prevents  turbidity  of  the  iron  solution  and 
fog,  and  in  pyrogallic  and  hydroquinone  de- 
velopers as  a  preservative.  In  the  prepara- 
tion of  bromide  of  silver  and  gelatino- 
chloride  of  silver  emulsion,  as  also  in  the 
preparation  of  durable  sensitized  albumen 
paper,  it  is  also  employed. 

Clay  Surface  Process.  Syn.,  Kaolatype. 
Used  to  quickly  prepare  line  printing  blocks 
for  newspapers,  etc.  A  metal  plate  is  coated 
with  a  composition  of  pipe  or  china  clay, 
and  on  this  surface,  when  dry,  the  drawing 
is  cut  with  hooked-shaped  tools  down  to  the 
surface  of  the  plate.  A  stereotype  (metal 
cast)  of  the  plate  is  now  made,  which  fur- 
nishes the  printing  block  for  the  press. 
Plates  prepared  as  above  may  be  obtained 
commercially. 

Gleaning  Fluid.  A  very  good  mixture  for 
cleaning  either  the  daguerrotype  or  glass 
plate.  Take  40  drops  of  petroleum  (rock 
oil),  1  ounce  sulphuric  acid,  and  5  ounces 
alcohol ;  mix  and  filter.  With  this  make  a 
paste  with  rottenstone  about  the  thickness 
of  cream. 

Cleaning  the  Glass.  The  first  process  in 
making  a  negative  and  one  of  considerable 
importance  to  the  final  result,  for  unless  the 
glass  is  properly  and  thoroughly  cleaned, 
spots  and  streaks  will  occur  and  the  collo- 
dion film  will  peel  off.      (See  Albumenizing.) 

Cleaning  the  Plate.  The  first  process  in 
the  art  of  daguerrotyping.  The  methods  of 
arriving  at  the  desired  result  are  various, 
according  to  the  taste  and  inclination  of  the 
operator. 

Clearing  Bath.    A  solution  of  alum  and 


citric  acid  in  water,  for  removing  spots  and 
yellow  discoloration  in  negatives. 

Clearing  Solution.  The  name  given  to 
any  solution  which  clears  a  negative  or  posi- 
tive of  stains  or  veiling.  For  collodion  nega- 
tives a  weak  solution  of  cyanide  of  potassium 
is  advised— 30  grains  to  one  ounce  of  water. 

To  clear  collodion  slides  or  transparencies  a 
few  drops  of  a  solution  of  20  grains  of  iodine 
in  one  ounce  of  alcohol,  added  to  half  an 
ounce  of  water,  is  advised. 

For  clearing  gelatine  negatives  the  follow- 
ing formula  gives  good  results : 

Chrome  Alum 1  ounce. 

Citric  Acid 1      " 

Water 20  ounces. 

Mr.  John  Carbutt  recommends  : 

Chrome  Alum       ....    bounce. 

Citric  Acid >!     " 

Water 3(5  fluidounces. 

The  negative  is  immersed  in  this  after 
being  developed  and  washed,  before  fixa- 
tion. 

The  name  of  "  Clearing  Solution  "  is  also 
given  to  a  saturated  solution  of  hyposulphite 
of  soda  in  water  for  fixing  the  negative  on 
glass,  and  clearing  it  of  the  unchanged  iodide 
of  silver. 

Clearness.  Absence  of  veil  or  fog  in  nega- 
tives or,  prints. 

Cliche.  A  name  given  to  the  negative,  or 
collotype  plate,  or  to  the  photo-relief  block 
used  in  printing. 

Clips.  Clasps;  American  clothes  clips. 
Small  wooden  clothes  "  pins  "  used  to  hold 
paper  while  hanging  up  to  dry. 

Closson's  Process.  A  secret  substitution 
process  for  producing  intaglio  or  relief  print- 
ing plates  without  the  use  of  photography, 
invented  by  W.  R.  Closson.  The  work  in 
this  process  being  entirely  hand-done,  the 
artist  may  perfectly  express  his  individuality 
as  in  painting  or  etching. 

Cloth,  Transferring.  (See  Transfer  Cloth.) 

Cloud-Catcher,  Norton's.  An  instanta- 
neous shutter  provided  with  adjustable  disks, 
by  means  of  which  the  foreground  may  be 
exposed  sufficiently  while  the  sky  may  be 
taken  instantaneously,  thus  giving  every  por- 
tion of  the  sensitive  plate  sufficient  time  for 
full  exposure.     (Fig  42.) 

Cloud  Stop.  A  diaphragm  which  retards 
the  actinic  effect  of  the  sky  in  landscapes, 
which  otherwise  would  be  over-exposed  as 
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compared  with  the  foreground.  A  shutter, 
specially  constructed  for  the  same  purpose, 
is  mostly  used  now. 


Fig.  42. 


Coagulated.     Concreted;  curdled. 

Coagulated  Albumen.  White  of  egg 
which,  by  some  means  (for  instance,  by  heat- 
ing), has  lost  its  original  solubility  in  water. 

Coagulation.  The  act  of  changing  from 
a  fluid  to  a  fixed  state ;  the  state  of  being 
coagulated;  the  body  formed  by  coagu- 
lating. 

Coalesce.  To  come  together ;  to  grow  to- 
gether ;  to  unite  by  natural  afl&nity  or  attrac- 
tion. 

Coalescence.  The  act  of  growing  or  com- 
ing together ;  the  act  of  uniting  by  natural 
affinity  or  attraction;  the  state  of  being 
united. 

Coal  Tar  Colors  are  utilized  in  photo- 
graphic printing  in  the  diazotype  and 
primuline  processes,  introduced  in  1891-92. 
These  processes  may  be  studied  under  their 
respective  headings. 

Coating  Box.  A  box  for  the  purpose  of 
giving  the  daguerrean  plate  its  sensitive 
coating. 

Coating  the  Glass  Plate.  The  first  opera- 
tion in  the  negative  or  ambrotype  processes. 
After  cleaning  the  glass  thoroughly,  take  it 
between  the  thumb  and  forefinger,  by  the 
left-hand  lower  corner,  or  rest  it  on  the  ends 
of  the  fingers  and  thumb  of  the  left  hand  at 
the  centre.  Pour  on  the  upper  left-hand 
corner  sufficient  of  the  iodized  collodion  to 
flow  freely  and  cover  the  whole  plate  evenly ; 
tilt  the  plate  so  that  the  collodion  will  run 
briskly  and  evenly  to  the  right-hand  upper 
corner,  and    then  to  the    left-hand   lower 


corner  and  from  that  to  the  lower  right- 
hand  corner,  where  the  excess  of  collodion 
must  be  poured  off  into  your  collodion  bottle. 
This  must  be  executed  with  sufficient  rapid- 
ity to  prevent  the  film  from  setting  at  the 
upper  portion  before  the  excess  is  got  rid  of, 
otherwise  an  uneven  surface  will  result,  and 
fogging  be  the  consequence  in  the  nitrate 
bath,  in  that  portion  which  will  become  dry 
before  the  lower  portion  has  "set."  Hold 
the  plate  horizontal  a  few  seconds,  or  until 
the  film  is  quite  "set"  (but  not  dry),  which 
may  be  ascertained  by  touching  the  edge  of 
the  film  with  the  end  of  the  finger ;  if  suffi- 
ciently set,  but  a  slight  impression  of  the 
finger  will  be  left  on  the  film.  It  should  not 
be,  however,  so  dry  as  to  leave  no  impres- 
sion. This  operation  can  be  performed  in 
the  light,  but  the  rest  of  the  process  must 
take  place  in  the  dark-room. 

Coating  the  Plate.  The  second  operation 
in  the  daguerrotype  process  and  designed 
to  give  sensibility  to  the  plate. 

Cobalt  Printing.  The  photographic 
properties  of  the  salts  of  cobalt  have  only 
recently  been  studied,  and  are,  therefore,  as 
yet  imperfectly  known.  Messrs.  Lumiere 
Bros,  report  that  hydrated  peroxide  of  cobalt, 
dissolved  in  oxalic  acid,  gives  a  solution  of 
very  unstable  cobaltic  oxalate,  which  is 
easily  reduced  to  the  cobaltous  state  by  the 
action  of  light.  This  action  may  be  utilized 
to  produce  photographic  prints. 

M.  Reders,  after  trying  the  sulphate, 
nitrate,  and  chloride  of  cobalt  for  toning 
photographic  prints,  suggests  the  use  of  the 
chloride.  The  formulae  which  have  so  far 
appeared  require  complicated  treatment,  and 
the  method  cannot  be  said  to  be  practicable 
as  yet. 

Cocking  the  Camera.  A  term  applied  to 
the  depression  of  the  nozzle  of  the  camera 
from  the  horizontal  line,  in  order  to  take  in 
the  lower  portion  of  a  figure,  or  more  of  the 
foreground  in  a  landscape.  It  is  a  bad  plan 
in  most  cases ;  as  a  rule,  the  centre  of  the 
object  should  be  in  a  direct  line  w4th  the 
centre  of  the  lens  and  of  the  spectrum. 

Cohesion.  Cohesive  attraction;  hanging 
together  of  the  smallest  particles  of  homo- 
geneous substances. 

Coincidence.  If  a  ray  of  light  falls  on  a 
parallel  piece  of  glass,  A  (Fig.  43),  perpen- 
dicularly, it  will  pass  through  it  in  a  right 
line,  because  it  is  coincident  with  the  normal. 
But  if  a  ray,  R,  strikes  the  glass  obliquely, 
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it  will  be  refracted  toward  the  normal,  N, 
and  away  from  it  when  leaving  it.  As  the 
normal  N  and  N^  are  parallel,  so  must  the  in- 
cident and  refracted  ray  be  after  leaving  the 
glass.  Now  let  us  see  another  case,  where 
the  two  surfaces  are  not  parallel,  but  form 
an  angle  with  each  other.    Such  a  medium 


Fia.  43. 


Fig.  44. 


Fused  Nitrate  of  Silver 
Glacial  Acetic  Acid 
Alcohol    .       .       .       . 
Water       .       .       .       , 


40  grains. 
30  minims. 
20 
1  fluidounce. 


is  called  a  prism.  R  o  (Fig.  44)  is  an  inci- 
dent ray;  the  ray  is  refracted  toward  the 
normal,  N,  along  o  o^,  and  by  leaving  the 
prism  it  is  again  refracted,  but  this  time 
from  its  normal,  N,  as  it  passes  from  a 
denser  to  a  rarer  medium.  Therefore,  inci- 
dent rays  on  a  face  of  a  prism  are  always  re- 
fracted toward  the  base. 
Cold  Varnish.  (See  Varnishes.) 
Collodio- Albumen.  A  preparation  of  col- 
lodion and  albumen,  formed  by  either  mixing 
together,  or  by  first  coating  the  glass  plate 
with  a  film  of  collodion  and  afterAvard  with 
one  of  prepared  albumen. 

Collo(Uo-Albunien  Process.  This  process, 
which  combines  the  use  of  collodion  and 
albumen,  was  first  introduced  by  M.  Tau- 
penot,  of  France,  in  whose  honor  it  was  named 
the  *'  Taupenot  Dry  Process ;"  the  original 
formula  is  therefore  placed  in  this  work  under 
that  head.  Many  modifications  of  the  process 
have  been  made,  mostly  bearing  the  names  of 
their  inventors,  and  are,  therefore,  to  be  found 
under  such  heads.  The  collodio-albumen 
process,  so  called,  in  most  general  use,  al- 
though not  superior  to  many  others  herein 
given,  is  as  follows :  The  glass  is  to  be  cleaned 
in  the  usual  way  ( see  Cleaning  the  Glass),  and 
then  coated  with,  the  collodion  as  directed  for 
the  ordinary  collodion  process.  Choose  a 
rather  thin  collodion  which  adheres  tightly  to 
the  glass,  and  in  iodized  after  any  given  for- 
mula.  As  a  rule,  a  non-contractile,  structure- 
less collodion  is  best.  Allow  it  full  time  to 
set  before  putting  it  in  the  nitrate  bath,  in 
order  to  favor  its  adherence  to  the  glass. 
The  nitrate  bath  is  made  of : 


Saturate  with  iodide  of  silver,  and  filter. 

An  immersion  of  one  minute  will  be  suf- 
ficient ;  after  which  give  the  plate  an  up-and- 
down  movement,  and  wash  it  well  with  water. 
Stand  it  up  to  drain  for  one  or  two  minutes  ; 
wipe  the  back  of  the  glass  and  pour  on  the 
albumen.  This  bath  may  become  discolored 
after  a  time ;  continue  to  use  it  until  it  is  of 
a  dark  sherry  color,  and  then  treat  it  with 
kaolin. 

The  Iodized  Albumen.  Procure  eggs  fresh 
laid ;  separate  the  whites  and  prepare  in  the 
same  way  as  for  albumen  paper  (omitting  the 
salt)  and  mix  by  the  following  formula : 

Albumen      ....     9fluidounces. 

Water 3 

Liquor  Ammonia        .       .     2  fluiddrachms. 
Iodide  of  Potassium    .       .    48  grains. 
Bromide  of  Potassium       .12      " 

The  iodide  and  bromide  should  be  free 
from  carbonate  of  potash,  which  causes  pin- 
holes in  the  negatives.  To  insure  the  ab- 
sence of  this  salt,  dissolve  the  total  quantity 
of  both  iodide  and  bromide  in  the  three 
ounces  of  water  advised  in  the  formula ; 
then,  previously  to  adding  the  ammonia  and 
albumen,  introduce  an  excessively  minute  par- 
ticle of  iodine,  enough  barely  to  color  the 
liquid.  The  iodine  decomposes  the  carbon- 
ate of  potash,  but  it  must  not  be  used  in 
excess,  since  free  iodine  possesses  the  prop- 
erty of  coagulating  albumen.  Having  mixed 
the  ingredients  in  the  order  above  given, 
shake  violently  until  they  have  thoroughly 
amalgamated.  Then  transfer  to  a  tall,  nar- 
row jar ;  allow  to  settle  twenty-four  hours, 
and  draw  off  the  upper  clear  portion  for  use. 
This  solution  of  albumen  may  be  kept  for 
some  time  in  a  stoppered  bottle  without 
much  decomposition.  If  mucous  threads 
form  in  it,  filter  through  fine  linen.  Apply 
it  to  the  collodionized  glass  in  the  manner 
described  for  the  albumen  process,  and  stand 
it  upon  blotting-paper  to  dry.  When  thor- 
oughly dry  plunge  it  into  the  nitrate  bath  for 
one  minute,  then  wash  with  water  as  before, 
but  with  greater  care,  in  order  to  prevent 
clouding  in  the  development.  If  blisters 
should  form  on  drying,  it  will  be  found  use- 
ful to  hasten  the  process  by  holding  the  plate 
to  the  fire,  or  a  hot  iron  may  be  placed  in 
the  centre  of  a  covered  box  and  the  glasses 
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reared  up  around  it.  They  will  thus  dry 
quickly,  and  there  will  not  be  time  for  the 
albumen  to  swell  much  by  imbibition.  Of 
course,  all  this  must  be  done  in  a  dark-room. 

Exposure  in  the  Camera.  This  may  be  per- 
formed at  any  period  within  a  few  weeks  from 
the  date  of  preparation  of  the  plates.  For 
a  landscape  view  with  a  small  stereoscopic 
single  lens,  allow  about  three  minutes  in  the 
winter,  or  one  and  a  half  in  the  summer. 

Development  of  the  Image.  This  can  be 
deferred  as  long  as  fourteen  days  after  the 
exposure.  Pour  water  over  the  plate  until 
the  film  is  thoroughly  wetted  ;  then  cover  it 
with  a  solution  of  pyrogallic  acid,  contain- 
ing one  grain  of  the  acid  to  one  ounce  of 
water  and  twenty  minims  of  glacial  acetic 
acid.  Two  drops  of  a  neutral  solution  of 
nitrate  of  silver  made  with  forty  grains  of 
nitrate  to  the  ounce  of  water  must  be  pre- 
viously added  to  each  drachm  of  pyrogallic 
acid.  The  development,  in  case  of  a  land- 
scape view  taken  with  sunlight,  commences 
almost  immediately  and  may  be  completed 
in  about  ten  minutes,  but  the  time  occupied 
in  developing  will  vary  greatly  with  the 
length  of  exposure,  the  quantity  of  nitrate 
of  silver,  and  the  nature  of  the  subject 
copied — a  badly  lighted  interior,  for  instance, 
often  taking  an  hour  or  longer  to  appear  in 
all  its  details.  If  the  developer  should  dis- 
color before  the  proper  degree  of  intensity 
is  obtained,  pour  it  off  and  mix  a  fresU 
quantity. 

Fixing  the  Image.  Hyposulphite  of  soda 
(one  ounce  to  four  of  water)  will  be  found 
preferable  to  cyanide  of  potassium,  as  the 
latter  has  a  solvent  effect  upon  the  albumen. 
An  unusually  long  time  will  be  required,  as 
the  fixing  agent  must  penetrate  the  albumen 
to  reach  the  collodion  beneath.  Careful 
washing  in  water  for  five  or  ten  minutes 
removes  the  excess  of  hyposulphite,  and  the 
plate  may  then  be  varnished  (after  drying) 
in  the  usual  way. 

Collodion.  M.  Le  Gray  was  the  first  to 
suggest  the  application  of  collodion  to  pho- 
tography, but  Mr.  Archer  was  the  first  who 
successfully  applied  it,  and  in  1851  published 
a  treatise  on  his  process.  Collodion  is  a  solu- 
tion of  gun-cotton,  or  pyroxylin,  in  alcohol 
and  ether,  and  is  prepared  in  various  ways. 
The  usual  formula  is : 

Pyroxylia 3  to  5  grains. 

Ether 5  fluidounces. 

Alcohol 3 


If  the  ether  is  in  large  excess,  the  film  is  in- 
clined to  be  strong  and  tough,  often  so  as  to 
be  raised  by  one  corner  and  lifted  completely 
off  the  plate  without  tearing.  It  is  also  very 
contractile,  so  that  a  portion  of  the  collo- 
dion poured  on  the  hand  draws  together  and 
puckers  the  skin  as  it  dries.  If  spread  upon 
a  glass  plate  the  same  property  of  contrac- 
tility causes  it  to  retract  and  separate  from 
the  sides  of  the  glass.  These  properties^ 
produced  by  ether  in  large  proportions,  dis- 
appear entirely  on  the  addition  of  alcohol. 
The  transparent  layer  is  now  soft  and  easily 
torn,  possessing  but  little  coherency.  It  ad- 
heres to  the  surface  of  the  glass  more  firmly, 
and  exhibits  no  tendency  to  contract  and 
separate  from  the  sides.  The  physical  prop- 
erties of  collodion  are  affected  by  another 
cause,  viz.,  by  the  strength  and  purity  of  the 
solvents,  or  in  other  words,  their  freedom  from 
dilution  with  water.  If  a  few  drops  of  water 
be  purposely  added  to  a  sample  of  collodion, 
the  effect  is  seen  to  be  to  precipitate  the 
pyroxylin  in  flakes  to  the  Dottom  of  the 
bottle.  The  manner  in  which  water  gains 
entrance  into  the  photographic  collodion  is 
usually  by  the  employment  of  alcohol, which 
has  not  been  highly  rectified.  In  that  case 
the  collodion  is  thicker  and  flows  less  readily 
than  if  the  alcohol  were  stronger.  Some- 
times the  texture  of  the  film  left  upon  evapo- 
ration is  injured ;  it  is  no  longer  homogene- 
ous and  transparent,  but  semi-opaque,  reticu- 
lated, or  honeycombed,  and  so  rotten  that  a 
stream  of  water  projected  upon  the  plate 
washes  it  away.  These  effects  are  to  be  at- 
tributed not  to  the  alcohol,  but  to  the  water 
introduced  with  it ;  and  the  remedy  will  be 
to  procure  a  stronger  spirit,  or,  if  that  can- 
not be  done,  to  increase  the  amount  of  ether. 
Collodion  prepared  with  a  large  proportion 
of  ether  and  water,  but  a  small  quantity  of 
alcohol,  is  often  very  fluid  and  structureless 
at  first,  adhering  to  the  glass  with  some 
tenacity,  and  having  a  short  texture  ;  but  it 
tends  to  become  rotten  when  used  to  coat 
many  plates  successively— the  water,  on  ac- 
count of  its  lesser  volatility,  accumulating 
in  injurious  quantity  in  the  last  proportions. 
The  physical  properties  of  collodion  are  also 
affected  by  the  character  of  the  pyroxylin. 
A  low  temperature  in  preparing  the  pyroxy- 
lin favors  the  production  of  a  contractile 
collodion ;  whilst,  on  the  other  hand,  a  hot 
nitro-sulphuric  acid  tends  to  produce  a  short 
and   non-contractile    collodion.     (See  also 
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AfcohoUc  Collodion^  Iodized  Collodion  andCb/- 
lodioii  Ncqntire  JVocess.) 

Collodion  Accelerator.  Any  substance 
capable  of  giving  sensitiveness  to  the  collo- 
dion film.  Besides  the  substances  and  formu- 
las given  in  the  various  processes  to  be  found 
in  this  work,  the  acetate  of  soda  may  be 
used.  Four  grains  of  dry  acetate  of  soda, 
and  four  grains  of  iodide  of  cadmium  to  the 
ounce  of  collodion,  will  give  a  strong  impres- 
sion in  about  the  ninth  part  of  the  time  of 
ordinary  collodion,  and  is  quite  free  from 
any  symptoms  of  fogging.  Collodion  so 
prepared,  however,  will  not  keep  more  than, 
a  few  hours. 

Collodion,  Acidity  of.  (See  Acidity  of  Col- 
lodion.) 

Collodion,  Alcoholic.  [See  Alcoholic  Col- 
lodion.) 

Collodion,  Alkaline.  (See  Alkalinity  of 
Collodion.) 

Collodion  Bottle.  A  b'ottle  or  vial,  deep, 
narrow,  and  wide-mouthed,  from  which  the 
collodion  is  poured  upon  the  plate.  The 
"  cometless  "  collodion  bottle  is  a  neat  and 
useful  invention  for  this  purpose. 

Collodion  Filter.  A  useful  apparatus,  con- 
sisting of  three  principal  parts  or  pieces 
blown  from  glass,  viz.:  a  pear-shaped  fun- 
nel, a  balloon-shaped  reservoir  for  the  fil- 
tered collodion,  and  a  cylinder-shaped  reser- 
voir for  unfiltered  collodion  at  the  bottom. 
The  parts  of  the  apparatus  are  carefully 
adjusted  to  each  other,  and  fitted  air-tight  by 
being  ground  or  by  suitable  packing.  The 
operation  of  the  filtering  will  now  be  readily 
understood.  The  collodion  is  introduced  in 
the  opening  at  the  top  of  the  apparatus, 
passes  down  the  funnel  tube  to  the  lower 
reservoir,  upward,  through  the  filter,  into  the 
balloon,  from  which  it  may  be  drawn  off  by 
the  stopcock.  The  air  in  the  pear-shaped 
funnel  is  connected  with  the  air  in  the  bal- 
loon by  means  of  a  tube  of  glass  or  vulcan- 
ized rubber,  in  order  to  equalize  the  pres- 
sure. The  advantages  of  this  method  of 
filtering  are  that,  inasmuch  as  the  liquid 
passes  upward  through  the  filter,  the  filter 
will  not  so  easily  get  foul,  and  that  the 
whole  liquid  being  confined,  nothing  will 
be  lost.     (See  Filtering  Apparatus.) 

Collodion-Gelatinized  Paper.  A  paper, 
introduced  by  M.  Gerard,  for  printing  pho- 
tographic positives.  He  considers  it  supe- 
rior in  every  respect  to  albumen  or  plain 
paper.    The    following    is    the   process   of 


manufacture :  Into  a  bottle  containing  5 
drachms  each  of  alcohol  and  ether,  drop 
gradually  a  saturated  solution  of  chloride  of 
ammonia  until  a  flocculent  precipitate  is 
produced;  shake  well  and  filter;  add  this 
liquid  to  a  collodion  thus  prepared : 

Ether 33^  ounces. 

Alcohol  .5     drachms. 

Pyroxylin         ...         .38  grains. 

Pour  this  mixture  upon  a  glass  plate  and 
immerse  in  water  containing  2  per  cent, 
of  salt,  until  all  greasiness  disappears. 
While  in  this  bath,  take  a  sheet  of  paper, 
gelatinized  by  a  solution  containing  2  per 
cent,  of  gelatine  and  1  per  cent,  of  chloride  of 
ammonium,  and  make  it  adhere  to  the  paper. 
Remove  the  whole  from  the  bath  and  allow 
it  to  dry.  To  use  this  paper,  remove  it  from 
the  glass  by  means  of  a  bath  of  distilled 
water,  then  blot  off  by  paper  kept  espe- 
cially for  this  purpose,  and  place  the 
sheets,  still  slightly  damp,  upon  the  nitrate 
bath  in  the  ordinary  manner.  Remove  and 
blot  in  another  portion  of  the  blotting-paper, 
and  dry.  Tone  and  fix  in  the  usual  manner. 
The  paper  may  be  kept  in  a  portfolio  after 
removal  from  the  glass ;  but  it  will,  in  that 
case,  be  necessary  to  immerse  it  in  distilled 
water  for  some  minutes,  so  as  to  moisten  it 
previous  to  its  exposure  on  the  nitrate  bath. 

Collodionizing.  A  manipulation  in  wet- 
plate  photography  whereby  the  plate  is  coat- 
ed with  collodion.  The  plate  is  seized  be- 
tween the  thumb  and  fingers  of  the  left 

Fig.  45. 


hand  at  the  left  lower  corner,  raising  it  suf- 
ficiently to  permit  the  eye  to  scan  its  whole 
surface,  holding  it  perfectly  level.  Pour  out 
upon  it  a  small  oval  puddle  of  collodion, 
say  sufficient  to  cover  two-thirds  of  the  glass 
surface.  Rock  the  plate  gently  so  as  to  cover 
it  wholly  while  flowing  toward  the  right 
lower  corner,  whence  returning  the  surplus 
to  the  collodion  pourer. 
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Collodion  Negative  Process.  This  process 
consists  in  covering  a  glass  plate  with  a  film 
of  sensitized  collodion,  and  impressing  upon 
it  a  picture,  the  character  of  which  is  the  re- 
verse of  the  natural  object.  The  formulas 
for  this  process  are  very  numerous,  many  of 
which  will  be  described  under  their  appro- 
priate heads,  as  they  all  derive  their  names 
from  those  of  their  inventors.  We  shall, 
however,  here  give  the  process  generally 
practised  in  America,  and  which  undoubt- 
edly is  an  excellent  one.  (For  cleaning  and 
coating  of  the  glass  plate  see  Cleaning  the 
Glass  and  Coating  the  Glass  Plate).  To  make 
the  collodion,  take — 

Alcohol  95°        .         .         .  .8  ounces. 

Cone.  Sulph.  Ether    .         .  .     8     " 

Pyroxylin  .       .  .  .80  grains. 

Iodize  with  Iodide  of  Potassium  .    80     " 

Bromide  of  Potassium  ,  .    16     " 

Thoroughly  dissolve  in  the  alcohol.  Stand  it 
aside  for  three  or  four  days  to  settle,  and 
then  pour  off  the  clear  portion  into  a  clean 
bottle,  or  filter.  Make  the  nitrate  bath  with 
40  grains  of  nitrate  of  silver  to  the  ounce  of 
water,  saturate  with  iodide  of  silver,  and  add 
just  sufficient  glacial  a-cetic  acid  to  barely 
change  blue  litmus  paper  to  a  very  light  red. 
Immerse  the  plate  in  this  bath  for  three  or 
four  minutes,  churning  it  up  and  down  occa- 
sionally. When  the  plate  is  put  into  the  bath, 
it  must  be  done  quickly,  with  one  steady 
plunge,  otherwise  it  will  be  streaked;  but 
in  taking  it  out,  the  slower  the  movement 
the  less  it  will  drip,  and  the  greater  the 
economy  of  solution.  The  churning  pre- 
vents those  little  pin-holes  so  often  annoying 
to  the  operator.  If  they  occur,  however, 
notwithstanding  this  precaution,  the  solu- 
tion must  be  put  into  a  bottle  and  exposed 
to  the  light  for  a  day  and  filtered.  As  the 
solution  weakens,  add  crystals  of  nitrate  of 
silver  and  filter,  or  keep  a  stock-bottle  of  a 
40-grain  solution  to  be  added  to  the  bath  as 
required.  When  sufficiently  sensitized,  the 
film  will  present  a  rich  creamy  appearance. 
Expose  in  the  camera  the  necessary  time 
and  develop  with — 

Protosulphate  of  Iron     ...  1  ounce. 

Acetic  Acid 2  ounces. 

Alcohol 1  ounce. 

Water 16  ounces. 

Flow  this  over  the  plate  quickly  and  without 
stoppage,  and  agitate  until  the  picture  is 
fully  brought  out,  in  which  case  it  will  be, 


in  the  shadows,  of  a  vigorous  brown,  the 
lights  clear  and  transparent.  Wash  off 
thoroughly  under  a  stream  of  water  and 
place  it,  film  upward,  in  a  saturated  solu- 
tion of  hyposulphite  of  soda.  When  the 
unchanged  silver  is  all  dissolved  out,  wash 
again  for  eight  or  ten  minutes  and  stand  up 
on  one  corner  to  dry.  When  thoroughly 
dry,  slightly  warm  the  plate  and  pour  over 
the  film  any  one  of  the  negative  varnishes 
described  in  this  work ;  let  it  dry,  and  the 
negative  is  ready  to  print  from.  If  the 
negative  is  not  sufficiently  vigorous  or  in- 
tense after  this  development,  it  may  be  in- 
tensified, after  fixing  and  before  drying,  by 
either  of  the  methods  described  in  articles  Bi- 
chloride of  Mercury,  Intensifying,  and  He-de- 
veloping.   (See  Negative  Collodion,  Index.) 

Cfollodion  Positive  Process.  (See  Ambro- 
type.)  In  addition  to  the  formula  there 
given,  we  may  add  the  following  as  giving 
the  best  results:  Put  12  ounces  of  sulphuric 
ether  and  8  ounces  95°  alcohol  in  a  bottle, 
and  add  to  it  42  grains  of  gun-cotton ;  shake 
frequently,  to  facilitate  solution.  Let  it 
stand  for  a  few  days  to  settle,  then  pour  off 
the  clear  portion.  The  iodizing  solution  is 
made  as  follows : 

1.  Iodide  of  Cadmium    .       .         .14  grains. 
Alcohol 1  ounce. 

Dissolve  and  filter. 

2.  Iodine 6  grains. 

Alcohol 1  ounce. 

Dissolve  and  filter. 

3.  Bromide  of  Cadmium         .         .    30  grains. 
Alcohol 1  ounce. 

Dissolve  and  filter. 

4.  Make  a  saturated  solution  of  common  salt  in 

water. 

To  iodize  the  collodion,  pour  1 J  ounces  of 
the  latter  into  a  perfectly  clean  bottle, 
add  to  it  ^  ounce  solution  No.  1,  and  shake 
well  together ;  then  add  10  drops  of  No.  2, 
and  20  drops  No.  3 ;  shake  well  and  stand  it 
aside  for  a  few  hours,  and  add  12  drops  solu- 
tion No.  4 ;  let  it  stand  for  a  few  days  and  it 
is  ready  for  use.  This  collodion  gives  beauti- 
ful pictures  and  keeps  for  a  long  time.  The 
nitrate  bath  is  made  of  nitrate  of  silver,  30 
grains  to  1  ounce  of  water,  and  should  be 
slightly  acid.  Having  coated  the  plate  (see 
Coating  the  Plate),  immerse  it  in  the  bath 
for  one  minute  only  in  moderately  warm 
weather,  a  little  longer  in  winter.  The  plate 
should  then  be  moved  up  and  down  in  the 
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bath  several  times  before  taking  it  out.  To 
develop  the  picture  take — 

Protosulphate  of  Iron    .       .       .  \i  ounce. 

Water 6  ounces. 

Glacial  Acetic  Acid        ...  8  drops. 

Nitric  Acid 2   " 

Alcohol  1  drachm. 

Dissolve  and  filter.  Fix  with  cyanide  of 
potassium,  10  grains  to  the  ounce  of  water. 

Collodio-Bromide.  Collodion  containing 
bromide  of  silver  suspended  in  such  fine 
division  as  to  form  an  emulsion  which,  to 
the  naked  eye,  shows  no  granulation  or  small 
particles.     Used  for  collodion  dry  plates. 

Collodio-Chloride  Print-out  Paper.  The 
collodio-chloride  print-out  process,  by  which 
the  commercial  Aristo  collodion  papers 
are  prepared,  originated  with  G.  Wharton 
Simpson,  in  1864  or  1865.  It  consists  in 
coating  a  gelatinized  or  baryta-surfaced 
pa^er  with  an  emulsion  of  silver  chloride  in 
suspension  in  collodion.  Collodio-chloride 
papers  are  printed  by  contact  in  the  usual 
way,  and  are  said  to  give  more  delicate  im- 
ages, with  added  brilliancy,  than  albumen 
paper.  As  a  rule,  collodio-chloride  paper 
requires  printing  somewhat  deeper  than 
albumen  paper,  and  more  care  is  desirable 
in  manipulation  than  with  other  papers,  on 
account  of  the  delicate  nature  of  the  film. 
The  prints  may  be  either  toned  and  fixed  as 
usual,  or  partly  printed  and  afterward  de- 
veloped to  the  required  color  and  strength. 

Collodio-chloride  emulsion  may  also  be 
coated  upon  opal,  china,  watch-dials,  as 
upon  paper,  and  very  fine  pictures  may  be 
thus  produced.  An  emulsion  formula  for  these 

Eurposes  will  be  given  under  Emulsions  (q.v.), 
ut  the  reader  will  profit  by  using  the  com- 
mercial paper,  on  account  of  its  reliability 
and  uniformity  of  strength  and  coating 

Collodion  I)ry-Plate  Process,  with  bath. 
A  process  no  longer  practised,  in  which  a 
collodionized  plate  was  sensitized  in  the 
silver  bath,  then  washed  in  distilled  water 
and  flowed  with  a  substance  that  would 
neither  dry  nor  crystallize  (white  of  egg, 

felatine,  tannin,  coffee,  tea,  gum,  etc.). 
'lates  so  prepared  would  keep  some  time, 
but  were  much  less  sensitive  than  wet  collo- 
dion plates. 

Collodion  Positives  on  Black  Leather. 
This  process  is  accomplished  by  coating  the 
leather  with  collodion  in  the  same  manner 
as  for  glass.  To  sink  the  leather  in  the 
nitrate  bath,  use  a  gutta-percha  dipper  turned 


up  at  the  end,  and  at  the  proper  distance 
from  the  end  insert  a  piece  ot  slightly  curved 
silver  wire  through  the  dipper ;  this,  when 
turned  down,  holds  the  leather  tight  in  its 
place ;  then,  to  prevent  the  spring  in  the 
dark  slide  from  making  the  prepared  side 
convex,  place  a  piece  of  glass  of  the  same 
size  upon  the  back  of  the  leather.  It  is  ad- 
visable to  coat  the  leather  with  two  or  three 
dressings  of  black  varnish  on  the  back  and 
edges,  to  prevent  any  organic  matter  the 
leather  might  contain  from  spoiling  the 
bath.  It  also  helps  to  stiffen  it.  The  only 
cleaning  required  is  rubbing  with  wash- 
leather. 

Collodion  Transfer.  An  enlarged  trans- 
parency upon  glass  backed  by  a  lithographic 
or  other  design.  In  making  these,  the  prin- 
ciple is  just  the  same  as  with  a  reflecting 

Fig.  46. 
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solar  camera,  without  the  reflector  or  con- 
denser. The  drawing  will  help  to  explain. 
The  box  should  be  about  15  inches  square 
and  18  inches  long.  F  is  a  board  15  inches 
wide  and  5  feet  long,  to  which  the  box  is 
fastened ;  A  is  the  easel,  which  slides  on  the 
board  to  or  from  the  lens,  according  to  the 
size  of  the  enlargement ;  B  is  a  rod  of  wood 
(or  iron  is  better),  which  is  fastened  to  the 
carrier,  inside  the  box,  into  which  slide  the 
negative.  Focus  (after  the  easel  is  far 
enough  away  to  give  the  desired  size)  by  re- 
moving the  negative-rack,  by  means  of  the 
rod  B,  to  or  from  the  lens  inside,  until  the 
image  is  sharp  on  the  glass ;  cover  with  white 
paper,  placed  on  a  ledge  on  the  easel ;  remove 
this  glass,  and  place  the  sensitized  paper 
plate  in  the  same  place,  and  time  about  one 
minute,  or  according  to  the  density  of  the 
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negative  ;  of  course,  there  must  be  no  white 
light  in  the  room.  Any  bath  and  collodion 
that  works  clear  in  the  shadows  will  do ;  the 
collodion  should  be  old,  and  the  bath  quite 
acid ;  the  bath  must  be  as  weak  as  it  will  work 
with  the  collodion— we  get  the  best  results 
with  about  a  25-grain  bath.  The  developer 
must  be  pyro ;  a  good  one  is  as  follows : 
Water,  1  ounce ;  pyrogallic  acid,  5  grains ; 
citric  acid,  3  grains ;  acetic  acid,  ^  drachm; 
alcohol,  if  necessary  to  make  it  flow 
smoothly.  The  positive  should  be  timed  so 
as  to  develop  quite  slowly ;  do  not  develop 
too  far,  or  the  whites  will  not  be  clear.  It  is 
not  necessary  to  wash  it  after  developing; 
place  in  hypo  and  let  it  fix ;  then  wash 
thoroughly.  Be  careful,  for  otherwise  the 
film  will  loosen,  the  plate  not  being  albu- 
menized.  These  pictures  should  be  colored 
to  be  effective. 

Collodion  Varnish.  A  glutinous  solution 
of  gun-cotton  in  alcohol  and  ether;  the 
alcohol  largely  in  excess. 

Collodion  wet  Plate.  A  negative  pro- 
cess in  which  a  glass  plate,  coated  with 
collodio-iodide  of  silver  and  still  wet  from 
the  silver  bath,  is  exposed  in  the  camera 
and  then  developed  by  a  sulphate  of  iron 
solution. 

Collodiotjrpe.  Any  photographic  picture 
made  by  the  collodion  process,  on  glass  or 
other  substance. 

Collodio-Waxed-Paper  Process.  This  is 
a  negative  process,  to  be  accomplished  in  the 
following  manner :  Take  a  sheet  of  photo- 
graphic paper,  free  from  spots  and  defects, 
and,  before  waxing  it,  submit  it  to  either  of 
the  following  modes  of  treatment : 

(a)  Immerse  it  for  half  an  hour  in  a  dilute 
solution  of  muriatic  acid,  say  one  part  of  acid 
to  three  ot  water.  This  removes  any  metal- 
lic spots  and  softens  the  size,  so  that  the 
paper  imbibes  the  wax  uniformly  and  with- 
out granulation,  which  is  a  very  important 
point.  Then  wash  it  in  several  changes  of 
water  and  hang  it  up  to  dry.  In  doing  this 
be  very  careful,  for  the  paper  is  extremely 
tender. 

(b)  Soak  the  paper  in  boiling  water,  in 
order  to  soften  the  size  and  enable  it  to  take 
the  wax  without  showing  granulation.  Dry 
it  as  before,  very  carefully. 

The  next  operation  is  to  wax  and  iron  the 
paper  in  the  ordinary  way.  (See  Waxed 
Paper.)  Having  thus  prepared  the  waxed 
paper,  it  must  be  cut  about  half  an  inch 


smaller  every  way  than  the  glass  plate,  which 
fits  the  dark  slide  used  in  the  collodion  process. 
Then  brush  it  over,  on  both  sides,  with  abso- 
lute alcohol,  and  apply  it  immediately  to  the 
glass  plate,  pressing  it  into  close  contact  by 
means  of  a  camel's-hair  brush.  The  collodion 
is  then  to  be  poured  upon  the  paper,  pre- 
cisely in  the  same  way  as  upon  a  glass  plate. 
The  entire  plate  must  be  coated  up  to  the 
edges  of^the  glass ;  the  outer  border  of  the 
collodion  then  protects  the  back  of  the  paper 
from  the  action  of  the  chemicals,  and  fastens 
it  firmly  to  the  glass.  The  paper  is  sensi- 
tized, exposed,  developed,  and  fixed  in  the 
same  way  as  the  glass  negative.  It  is  then 
removed  from  the  glass,  allowed  to  soak  in 
water  four  or  five  hours  and  hung  up  to  dry, 
and  afterward  ironed  out  flat  lor  printing 
purposes. 

CollodiumwoUe.  Pyroxylin.  Cotton,  free 
from  grease,  treated  with  a  mixture  of  sul- 
phuric and  nitric  acid  in  equal  volumes. 
Makes,  dissolved  in  ether  and  alcohol,  col- 
lodion. Differs  from  gun-cotton  in  being 
less  explosive.  It  is  soluble  in  ether  and 
alcohol. 

CoUographic  Processes.  Under  this 
general  name  are  included  all  the  modifica- 
tions of  the  collotype  process,  such  as  Alber- 
type,  heliotype,  photo-gelatine  process,  arto- 
type,  phototype,  lichtdruck,  etc. 

Colophony  (resin).  A  solid  residue  left 
after  the  distillation  of  turpentine,  yellowish 
and  translucent,  giving  a  light-yellow  pow- 
der. Soluble  in  alcohol  and  ethereal  oils. 
Used  in  the  preparation  of  varnishes  and  of 
a  resin-emulsion  (v.  Harzseifen),  for  a  matt 
positive  paper  (Valenta),  and  for  graining  in 
mechanical  processes. 

Collotype.  A  process  for  producing  posi- 
tive impressions  on  paper  in  a  hand-press 
(Schnellpresse),  from  glass  plates,  coated  with 
chromgelatine,  exposed  under  a  negative, 
washed  and  rolled  in  with  fatty  ink.  The 
process  was  perfected  by  Joseph  Albert  in 
Munich.     (See  Albertype. ) 

Color.  A  property  inherent  in  light,  which, 
by  a  difference  in  the  rays,  and  the  laws  of 
refraction,  or  some  other  causes,  gives  to 
bodies  particular  appearances  to  the  eye. 
The  principal  colors  are  red,  blue,  yellow,  and 
indigo,  from  which  four,  by  their  admixture 
in  various  proportions,  all  the  other  colors 
are  derived.  White  is  not  properly  a  color, 
as  white  bodies  reflect  the  rays  of  light  with- 
out separating  them.    Black  bodies,  on  the 
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contrary,  absorb  all  the  rays,  or  nearly  all, 
therefore  black  is  not  a  distinct  color.  The 
type  of  color  is  found  in  the  prismatic  spec- 
trum, in  which  we  discover  that  a  ray  of 
white  light  is  capable  of  being  decomposed 
into  three  primitive  colors,  red,  blue,  and  yel- 
low ;  these  by  their  mixture  produce  three  | 
others,  which  are  termed  secondary.  Every 
hue  and  tint  in  Nature  is  produced  by  the  ! 
mixture  of  two  or  more  of  the  primitive 
colors  in  various  proportions ;  thus  red  and 
yellow  produce  orange ;  blue  and  red,  pur- 

Ele  ;  yellow  and  blue,  green,  etc.  Grays  and 
rowns  are  composed  of  all  three  of  the 
prihiitive  colors  in  unequal  proportions. 
Black  is  the  result  of  a  mixture  of  blue,  red, 
and  yellow,  of  equal  intensity  and  propor- 
tions. Of  material  colors,  there  is  but  one 
{ultramarine)  that  approaches  the  type  in 
the  spectrum — all  the  others  are  more  or  less 
impure ;  thus  we  cannot  obtain  a  pure  red 
pigment,  since  all  are  more  or  less  alloyed 
"with  blue  or  yellow.  If  we  could  obtain  a  , 
red  and  yellow  of  the  same  purity  and  trans- 
parency as  ultramarine,  we  should  need  no 
other  pigments  for  our  palette,  since,  by 
judicious  mixture,  they  would  yield  every 
tint  in  nature.  Local  colors  are  those  peculiar 
to  each  individual  object,  and  serve  to  dis- 
tinguish them  from  each  other.  Complemen- 
tary colors  are  composed  of  the  opposites  of 
any  given  color.  If  this  color  is  primitive, 
such  as  blue,  the  complementary  color  is 
composed  of  the  other  two  primitive  colors, 
viz.,  red  and  yellow,  or  orange  ;  the  comple- 
mentary color  to  any  secondary  is  the  other 
primitive  color;  thus,  the  complementary  of 
green  (composed  of  yellow  and  blue)  is  red, 
and  so  on  for  the  remainder.  Harmony  of 
color  results  from  an  equal  distribution  of  the 
three  primary  colors,  either  pure  or  com- 
pounded with  each  other,  as  grays  and 
browns.  Contrast  of  color  is  either  simple  or  : 
compound.  Each  of  the  primitive  colors 
forms  a  contrast  to  the  other  two  ;  thus  blue 
is  contrasted  by  yellow  and  by  red — either 
of  these  forms  a  simple  contrast  to  blue ;  but 
by  mixing  yellow  and  red  together,  we  pro- 
duce orange,  which  is  a  compound  contrast, 
consequently  orange,  the  complementary  color, 
is  the  most  powerful  contrast  that  can  be 
made  to  blue.  Colors  are  regarded  as  warm 
or  cold,  positive  or  negative ;  thus  blue  is  a 
cold,  and  orange  a  warm  color.  Red  is  neither 
warm  nor  cold.  All  warm  colors  are  con- 
trasts to  cold  colors. 


Color-Box.  All  careful  artists  keep  their 
colors  and  pencils  in  a  box  made  for  the  pur- 
pose. The  form  and  size  of  the  box  may  be 
made  to  suit  the  taste  and  means  of  the 
artist,  and  may  contain  from  three  to  six- 
teen colors  and  tints. 

Colored  Glasses  in  Printing.  The  ques- 
tion of  the  advantage  of  printing  through 
colored  glass  has  recently  been  revived,  and 
it  is  claimed  that  increased  vigor  is  given  to 
prints  obtained  in  this  way.  Aristotype  and 
albumen  papers  are  well  adapted  for  this 
method  of^  printing,  and  it  has  special  refer- 
ence to  weak  negatives.  Mr.  Bridge,  an 
English  worker,  has  employed  since  1873 
sheets *of  gelatine  colored  green  or  pale  red 
for  printing  from  weak  negatives  in  the 
shade,  and  obtains  by  this  procedure  more 
delicate  detail  and  finer  tone  than  by  the 
ordinary  method.  For  negatives  of  ordinary 
density  light-green  or  green-blue  glass  is 
advised.  By  the  use  of  a  peacock-green 
glass,  the  ultra-violet  rays,  and  a  good  deal 
of  the  violet  are  cut  off,  and  the  blue  and 
green  rays  pass  freely  through  the  negative, 
which  rays  actively  affect  the  albuminate  of 
silver  in  the  paper,  giving  more  effective 
gradation  in  the  print.  This  method  would 
seem  especially  applicable  to  the  soft  and 
under-intense  negatives  now  used  for  the 
various  Aristotype  papers. 

Colorific.  The  property  of  giving  color 
to  bodies. 

Colorific  Rays.  The  rays  of  light  pos- 
sessing the  povfer  of  imparting  color  to 
bodies. 

Coloring.  This  term  is  justly  applied  to 
the  use  of  colors  on  the  daguerrotype  and 
ambrotype,  and  in  the  hands  of  most  photog- 
raphers fiilly  expresses  its  meaning,  as  it  im- 
proves them — generally  speaking — about  as 
much  as  the  same  process  in  the  hands  of 
unskilful  girls  does  a  fine  steel  engraving. 

Coloring  Glass  Positives  or  Ambrotypes. 
Practical  instruction  alone  can  accomplish 
anything  in  teaching  this  branch  of  the  art. 
The  dry  colors  should  be  used,  put  on  with 
a  fine  sable  pencil.  Touch-in  each  color  in 
its  appropriate  place,  occasionally  blowing 
off  the  loose  particles  and  going  over  again, 
until  the  required  tint  is  obtained.  If  by  this 
means  sufficient  depth  of  color  is  not  ob- 
tained, varnish  the  picture  with  amber  dis- 
solved in  chloroform,  and  go  over  your 
picture  a  second  time  wherever  it  requires 
more  color,  and  fix  this  second  layer  of  color 
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with  the  vapor  from  your  varnish  bottle,  by 
holding  the  picture  over  the  mouth  of  your 
bottle.  Care  must  be  taken  not  to  let  any  of 
the  liquid  get  upon  the  picture.  If  after 
this  the  color  is  still  not  deep  enough,  repeat 
the  operation. 

Coloring  Photographs.  Formerly  the  de- 
mand for  tinted  and  colored  photographs  was 
considerable ;  to-day,  however,  it  can  hardly 
be  said  to  exist.  The  operation  of  properly 
coloring  a  photograph  is  a  matter  of  experi- 
ence and  skill,  and  can  hardly  be  taught  by 
books.  Those  who  are  unable  to  secure  per- 
sonal instruction  will  find  full  particulars  in 
the  manuals. 

Coloring  Photographs  in  Oil.  The  same 
remarks  applied  to  coloring  positives  on  glass 
are  equally  pertinent  to  this  branch  of  the 
art,  with  greater  force ;  and  as  it  would  require 
much  more  space  than  a  work  of  this  kind 
will  allow  to  give  the  necessary  instructions 
to  lead  to  its  practice,  we  must  refer  the 
reader  to  the  appropriate  works  on  the  art  of 
painting.  There  are  several  styles  of  colored 
photographs  which  have  been  from  time  to 
time  introduced,  which  may  be  produced  by 
anvone  of  taste  after  some  practice. 

Colorocalotype.  This  process  was  intro- 
duced by  Mr.  Brinckerhoff,  and  is  analogous 
to  the  Hallotype,  Minotto's  process,  and 
others.  The  photograph  is  laid  face  down- 
ward upon  a  glass  plate  with  a  varnish  of 
gum  damar  dissolved  in  turpentine  or  ben- 
zole; a  duplicate  is  then  colored  and  laid 
upon  the  back  of  the  first  while  still  wet  and 
fixed  there  by  a  stout  piece  of  cardboard. 
Care  must  be  taken  that  the  corresponding 
parts  of  each  picture  match  perfectly,  or  the 
effect  will  be  destroyed. 

Color  of  the  Negative  Film.  This  varies 
with  the  developer  used,  and  influences  con- 
siderably the  time  occupied  in  printing  and 
the  quality  of  the  print  obtained.  The 
modern  developers,  such  as  metol,  amidol, 
etc.,  give  gray-black  negatives  which  print 
well  and  quickly ;  pyro-soda  and  ferrous  ox- 
alate give  greenish-gray  images  which  print 
rapidly  and  give  excellent  prints.  Yellow- 
or  red-stained  negatives  print  slowly  and  give 
harsh  prints  with  lack  of  gradation.  The  best 
printing  color  is  the  olive-greenish-black 
secured  by  the  use  of  pyro  and  ammonia. 

Colors,  Photography  in  Natural.  (See 
Heliochromy.) 

Colors,  Photography  of.  (See  Orthochro- 
matic  Fhotography.) 


Coma.  A  nuisance  occurring  only  in  sin- 
gle lenses;  in  reality  nothing  else  than 
spherical  aberration.  It  shows  itself  when 
rays  inclined  toward  its  axis  pass  through 
the  lens,  and  may  be  obviated  by  using  a 
small  diaphragm.  The  tail  formation  char- 
acteristic of  the  coma,  results  almost  inva- 
riably from  astigmatism. 

Combination-Printing.  A  mode  of  print- 
ing by  which  the  positive  is  obtained  by  the 
help  of  two  or  more  negatives.  In  printing 
from  the  first  negative,  those  places  which 
are  to  be  obtained  through  the  second,  are 
stopped  out,  and  when  printing  from  the 
second  negative,  the  parts  already  printed 
are  protected.  It  is  made  use  of  when  a 
portrait  is  to  have  a  different  background,  or 
clouds  are  required  in  a  landscape  with  white 
sky,  etc.  The  simplest  form  of  combination- 
printing  is  the  combining  of  a  separate  cloud 
negative  with  a  cloudless  landscape  negative, 
to  produce  a  print  of  the  landscape  with 
cloud  effects  as  if  the  whole  had  been  se- 
cured with  one  exposure.  Similarly,  groups 
of  persons  can  be  combined  in  one  print 
from  separate  negatives  of  each  person,  a 
suitable  background  being  required  as  the 
basis ;  or  figures  may  be  inserted  in  land- 
scapes as  required,  etc.  The  usual  method 
of  procedure  is  to  carefully  block  out  in  the 
original  negative  the  space  required  for  the 
insertion  of  the  figure,  clouds,  etc.,  and 
having  obtained  a  print  in  this  way,  to  print 
in  the  detail  from  a  second  negative  in  which 
only  the  figure  (or  clouds)  is  allowed  to  im- 
pression the  print.  Care  and  patience  are 
required  for  this  work,  by  which  beautiful 
and  interesting  results  may  be  obtained. 

Combination  Set.  The  union  of  several 
lens-pairs  of  different  foci,  all  fitting  into  one 
thread-ring  or  flange,  making  it  possible,  with 
proper  combination  of  the  lenses,  to  photo- 
graph objects  of  the  same  size  at  differing 
distances,  or  of  differing  sizes  at  the  same 
distance. 

Combined  Toning  and  Fixing  Bath.  A 
bath  containing  both  chloride  of  gold  and 
hyposulphite  of  soda  in  solution,  so  as  to 
tone  and  fix  at  the  same  time.  Usually  it 
also  contains  alum,  to  harden  the  pictures ; 
sulpho-cyanide  of  ammonia,  to  obviate  the 
inclination  of  the  prints  to  tone  the  half- 
lights  quicker  than  the  shadows,  also  to  in- 
crease their  permanency ;  and  a  lead  salt  to 
quicken  the  toning  by  the  formation  of  silver 
sulphide. 
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Cometary  Photography.  The  first  at- 
tempts to  photograph  a  comet  were  made  by 
De  la  Rue,  in  1858,  when  an  unsuccessful 
effort  was  made  to  photograph  Donati's 
comet  of  that  year.  After  1881,  dry  plates 
being  available,  Common,  Draper,  Huggins, 
and  Janssen  obtained  excellent  negatives  of 
comets.  One  of  the  best  comet  photographs 
so  far  secured  is  that  of  Finlay's  comet  in 
1882,  by  Dr.  Gill,  at  the  Cape  of  Good  Hope. 

Compensator.  In  a  general  sense,  a 
(yellow)  glass  plate  (screen)  used  in  expos- 
ures of  color-sensitive  plates  ;  in  particular, 
an  optical  arrangement,  by  A.  Miethe,  in- 
tended, like  the  star  diaphragms  (but  is  more 
perfect)  to  suppress  or  weaken  the  rays  pass- 
ing through  the  centre  of  an  objective,  till 
their  intensity  or  force  becomes  like  that  of 
the  rays  passing  unobstructed  through  the 
edges  of  the  lens.  It  consists  of  two  very 
thin  lenses,  one  made  out  of  smoke-glass 
(Rauch-glass)  and  plano-convex,  the  other, 
colorless  nnd  equally  plano-convex.  These 
are  cemented  so  as  to  form  a  plate,  flat  on 
both  sides,  and  gradually  becoming  darker 
toward  the  middle.  It  is  placed  before  or 
behind  the  objective.  It  necessitates  an  ex- 
posure three  times  longer  than  usual. 

Composite  Portraiture.  A  method  of 
portraiture,  devised  by  Francis  Galton  (1878- 
1881),  in  which  a  series  of  portraits  of 
different  persons  is  combined  by  super-im- 
position either  on  the  plate  or  in  the  print, 
so  that  the  accidental  variations  of  the  indi- 
viduals are  eliminated,  and  a  "  generic  pic- 
ture "  of  the  series  is  obtained.  This  idea  of 
combining  several  pictures  in  one  to  obtain 
a  typical  portrait  of  a  series  had  previously 
occurred  to  Herbert  Spencer  and  others ;  to 
Galton,  however,  we  owe  the  study  and 
elaboration  of  this  interesting  question.  Of 
the  many  ways  by  which  composite  portraits 
may  be  obtained,  Galton  determined  that  the 
most  satisfactory  method  was  to  obtain  the 
composite  image  upon  the  plate  in  the  camera, 
by  successive  fractional  exposures  of  the  sev- 
eral subjects,  the  resulting  negative  to  be 
blended  by  after-treatment  before  printing. 
Galton  observes  that  if  a  series  of  negatives 
of  a  child,  obtained  at  the  rate  of  one  each 
year,  were  to  be  combined  after  the  lapse  of 
years  in  one  negative  by  reproduction,  the 
result  would  be  a  most  interesting  study  of 
the  evolution  of  the  family  type.  The  full 
face  or  perfect  profile  pose  is  recommended 
as  the  Dest  for  this  purpose,  the  negatives 
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being  lighted  as  far  as  possible  alike.  In  the 
blending  of  the  composite  portrait,  the 
pencil  of  the  retoucher  may  be  effectively 
employed  to  tone  down  obtrusive  peculiari- 
ties, etc. 

Compound.  To  unite  or  mix  two  or  more 
substances  together ;  a  mixture  of  two  or 
more  ingredients. 

Compound  Stereoscope.  This  invention, 
of  M.  Czugajewicz,  consists  of  a  compound 
stereoscope  in  which  general  or  panoramic 
views  of  streets,  the  banks  of  rivers,  and 
coast-lines,  monuments,  sea  views,  etc.,  may 
be  displayed  by  means  of  the  gradual  un- 
rolling of  one  or  more  endless  slides  or 
bands  carrying  pictures.  It  is  immaterial 
whether  the  pictures  represent  one  side  of 
a  street,  etc.,  or  whether  they  are  in  perspec- 
tive and  represent  both  sides  thereof,  the 
distinctive  feature  being  the  adaptation  to 
stereoscopes  of  one  or  more  symmetrical,  in- 
dependent, movable,  endless  bands,  on  which 
are  right-  and  left-handed  halves  or  corre- 
sponding parts  of  a  stereoscopic  panorama 
or  succession  of  pictures.  The  top  of  this 
stereoscope  consists,  as  usual,  of  two  lenses, 
and  the  bottom  is  mounted  on  a  box  contain- 
ing rollers  on  which  are  wound  the  endless 
bands,  on  which  are  printed,  pasted,  or  other- 
wise appropriately  attached,  the  views  or 
pictures  in  panoramic  succession,  and  also 
a  train  of  wheel-work  for  setting  the  bands 
in  motion.  The  bands,  and  corresponding 
parts  of  the  pictures  thereon,  are  brought 
under  their  respective  lenses  upon  a  flat 
stage  or  platform,  over  which  the  bands 
pass,  so  that  when  set  in  motion  a  pano- 
ramic stereoscopic  view  is  obtained. 

Compound  Substances.  Several  sub- 
stances united  or  mixed  in  one  mass  or  solu- 
tion. 

Compressed  Gas.  The  oxygen  and  hy- 
drogen gases  used  for  optical  projection 
were  formerly  contained  in  large  India-rub- 
ber bags,  regulated  by  weights.  These  gases 
are  now  obtainable  in  a  compressed  form, 
contained  in  iron  or  steel  cylinders,  control 
being  secured  by  the  use  of  a  pressure  gauge 
placed  at  the  orifice. 

Concave.  Curved  inward;  hollow;  op- 
posed to  convex. 

Concave  Lens.  A  plano-concave  lens  is 
bounded  by  a  plane  surface  on  one  side  and 
a  concave  on  the  other.  A  double-concave 
lens  has  both  sides  concave.     (See  Lens. ) 

Concavo-Oonvex  Lens.    Is  bounded  by  a 
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concare  surface  on  one  side  and  a  convex 
surface  on  the  other. 

Concentrated.  A  liquid  solution  possess- 
ing more  than  the  usual  strength  is  said  to 
be  concentrated.     (See  Solutions.) 

Concentration.  The  volatilization  of  parts 
of  a  liquid  in  order  to  increase  the  strength 
of  the  remainder.  The  operation  can  be 
only  performed  on  solutions  of  substances  of 
greater  fixity  than  the  menstruum  in  which 
they  are  dissolved.  Many  of  the  liquid 
acids,  solutions  of  alkalies,  etc.,  are  concen- 
trated by  distilling  off  their  water. 

Concentric  Lens.  A  symmetrical,  wide- 
angle  doublet,  introduced  by  Ross  &  Co.  in 
1892,  intended  for  landscape,  architectural, 
and  reproductive  work.  The  construction 
of  the  "Concentric," 
shown  in  the  cut  given, 
was  rendered  possible 
by  the  new  Jena  glasses 
recently  introduced  by 
Abbe  &  Schott.  The 
uncemented  surfaces 
of  each  combination 
are  concentric,  the  ce- 
mented surfaces  being 
flat.  The  "Concentric" 
lenses  are  made  from 
3  inches  to  18  inches 
focal  length  ;  are  abso- 
lutely free  from  astig- 
mation,  distortion,  and 
flare;  give  uniformly 
perfect  definition  with 
an  equal  illumination 
over  a  flat  field  of  a  circle  of  75°,  the  ob- 
lique rays  coming  to  focus  with  the  same 
sharpness  as  the  central  pencils.  The  lens 
defines  perfectly  with  its  full  aperture,  the 
diaphragms  being  used  only  to  regulate  ex- 
posure and  depth  of  focus.  For  reproductive 
work,/.  22  is  recommended,  while  soft,  dif- 
fused definition  is  obtainable  with/.  16. 
'  Condenser.  A  thick,  convex  lens,  usually 
two  plano-convex  lenses,  with  flat  sides 
outward  in  metal  frame,  used  to  illuminate 
a  transparency  while  being  copied,  or  for 
lantern  projections. 

Conjugate  Foci.  When  rays  of  light  are 
not  parallel  but  diverge  from  a  point,  that 
point  is  associated  with  the  focus,  and  the 
two  are  termed  "conjugate  foci."  There- 
fore, although  the  principal  focus  of  a  lens 
(as  determined  by  the  degree  of  convex- 
ity) is  always  the  same,  yet  the  focus  for 


objects  near  at  hand  varies,  being  longer  as 
they  are  brought  closer  to  the  lens.  This 
relative  change  in  the  focal  length,  due  to 
any  change  in  the  distance  of  an  object 
from  the  Tens,  is  frequently  brought  under 
the  notice  of  the  photographer.  Objects 
situated  at  various  clistances  are  necessarily 
brought  to  a  focus  at  different  distances 
from  the  lens,  and  the  terms  "  little  depth  of 
focus  "  or  "  focussing  only  in  one  plane  "  are 
used  in  describing  the  effects  produced.  It 
is  a  consequence  arising  regularly  from  the 
very  nature  of  the  law  of  refraction ;  and 
neither  the  lens-maker  nor  the  user  can  in 
any  way  alter  whatever  value  it  assumes  for 
a  particular  case.  In  practice,  as  is  well 
known,  the  photographer  meets  the  case  by 
using  a  sufficiently  small  stop,  though  in 
reality  the  distance  between  the  conjugate 
foci  remains  as  before.  The  following  table 
will  serve  to  facilitate  the  calculation  of  the 
conjugate  foci,  and  affords  a  fair  view  of  the 
conjugate  focus  for  various  distances.  The 
principal  focus  of  the  lens  is  taken  at  10 
inches,  and  the  nearest  distance  for  the  ob- 
ject at  50  inches;  the  successive  distances 
increase  by  5  until  160  inches,  then  by  10 
inches  until  260  inches,  and  after  that  by  in- 
tervals chosen  in  such  a  manner  as  will  give 
a  tolerably  orderly  succession  of  conjugate 
foci. 


Table.— Pi 

inci 

pal  ] 

Focu 

s  10  Inches. 

ce  of  objec 

t.                     Conjugate  focus. 

50  in. 

12.500  in. 

55   " 

12.222    " 

60   " 

12.000    " 

65   " 

11.818    •' 

70    " 

11.667    " 

75    " 

11.538    •' 

80   •' 

11.429    " 

85   •' 

11.333    " 

90    " 

11.250    " 

95    " 

11.176    " 

100    " 

11.111    " 

105    " 

11.053    " 

110    " 

11.000    " 

115    " 

10.952    " 

120    '• 

10.909    " 

125    " 

10.870    " 

130    " 

10.833    " 

135    " 

10.800    " 

140    " 

10.769    •• 

145    " 

10.741    " 

150    " 

10.714    " 

155    " 

10.690    " 

160    " 

10.667    " 

170    " 

10.625    •• 

180    " 

10.588    " 

190    '• 

10.556    " 

200    " 

10.526    " 

210    " 

10.500    " 

220    " 

10.476    " 

230    " 

10.455    " 

240   " 

10.435    " 
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Distance  of  object. 

Conjugate  focus 

250  in 10.417  in. 

260    " 

10.4<J0    " 

300   " 

.        10.345    " 

410    " 

.        10.250    " 

510    " 

10.200    " 

670    " 

*♦ 

10.152    " 

1010    " 

10  100    " 

1121    " 

10.090    " 

1260    " 

10.080    " 

1439    " 

10.070    " 

1677    " 

10.060    " 

2010    '• 

10.050    " 

2510    " 

lo.aio  " 

3340    " 

10.030    " 

5010    " 

10.020    " 

10000    " 

10.010    " 

Indefinite 

10.000    " 

A  few  examples  will  illustrate  the  use  of 
the  table. 

Example  1.  With  a  lens  10  inches  focus 
and  the  distance  50  inches  and  another  55 
inches,  it  is  required  to  show  the  difference 
in  the  focal  adjustment  of  these  two  objects. 


Opposite  50  in.  distance  is 
Opposite  55    "           "        " 

.  12.500  in 
.     12,222    " 

Ans                   .... 

.      0.278    " 

Example  2. 

Opposite  60  in.  distance  is 
Opposite  100   "          "       "      . 

.  12.000  in 
.    11.111    " 

Ans 

.      0.889   " 

Example  3.  With  a  lens  10  inches  focus 
and  the  distance  of  an  object  1260  inches 
(or  105  feet),  what  is  the  increase  of  the 
conjugate  focus  over  the  focus  for  parallel 
rays  ? 


Opposite  1260  in.  distance  is 
Focus  for  parallel  rays 


10.080  in. 
10.000    " 


Ans 0.080    " 

Exajnple  4.  With  a  telescope  whose  focal 
length  for  a  star  is  60  inches ;  required,  its 
focal  distance  for  an  object  60,000  inches  or 
5000  feet  distance.  In  this  case,  as  the  prin- 
cipal focus  is  6  times  the  tabular  one  of  10 
inches,  divide  the  distance  by  6  and  we  get 
10,000  inches. 


Opposite  10.000  in.  distance  is 


10.010  in. 


Ans 60.060  " 

We  here  multiply  by  6  because  we  pre- 
viously divided  by  6  to  get  the  tabular  dis- 
tance. 

Example  5.  There  are  two  object-glasses, 
the  one  10  inches  focus  and  the  other  20 
inches  focus ;  required,  the  conjugate  focus 


of  each  lens  for  an  object  210  inches  distant, 
and  its  excess  above  the  sidereal. 

Opposite  210  in.  Is    .    10.500  in.  conjugate  focus. 
Sidereal  focus  Ist  lens   lO.OOO  " 

Ans.,  excess    .       .       .500  " 
For  the  second  lens  divide  210  by  2  and 


Opposite  105  in.  is 


11.053  in. 
2  " 


Ans 22.106  "  conjugate  focus. 

Sidereal  focus  2d  lens    20  000  " 


Excess  over  sidereal       2.106  " 

Observe  that  the  excess  of  the  conjugate 
focus  over  the  sidereal,  in  the  case  of  the  20- 
inch  lens,  is  rather  more  thon  four  times  the 
similar  quantity  for  the  10-inch  focus  lens. 

Example  6.  There  are  two  object-glasses, 
the  one  10  inches  focus  and  the  other  30 
inches  focus ;  required,  the  conjugate  focus 
of  each  lens  for  an  object  210  inches,  and 
its  excess  above  the  sidereal  focus. 

Opposite  210  in.  is    .    10.500  in.  conjugate  focus. 
Sidereal  focus  1st  lens   10.000  " 


Ans.,  excess 


.500 


For  the  second  lens  divide  210  by  3,  be- 
cause 30  inches  focus  is  three  times  the  tabu- 
lar standard  focus. 


Opposite  70  in.  is     .    11.667  in. 


35.001 
Sidereal  focus  2d  lens    30.000 


5.001 


conjugate  focus. 


The  real  excess  is  5.000  (the  fraction  .667 
being  merely  the  aberration  of  the  con- 
tinued fraction  .Q66,  etc.),  and  is  ten  times 
the  similar  quantity  for  the  first  lens. — God- 
dard.     (See  also  Law  of  Conjugate  Foci.) 

Contact,  Optical.  The  mechanical  con- 
nection of  two  bodies  so  close  that,  seem- 
ingly, they  have  but  two  instead  of  four 
planes;  for  instance,  a  looking-glass  in 
which  glass  and  amalgam  are  in  perfect 
optical  contact. 

Contact  Printing.  Printing  by  contact ; 
making  a  positive  from  a  negative  in  a 
printing  frame,  either  by  printing  out,  or 
partial  printing  with  subsequent  develop- 
ment. 

Continuating  Glasses.  In  photography, 
a  term  applied  to  ghisses  tinged  with  red  or 
yellow  color,  and  which,  by  some  inherent 
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principle,  possess  the  power  of  continuing 
the  darkening  of  the  photograph  after  it  has 
been  removed  from  the  camera  and  placed 
under  them.  They  are  founded  upon  the 
principle  that  certain  rays  exist  which  are 
capable  of  exercising  primitively  an  action 
upon  the  prepared  paper,  or  plate,  whilst 
their  rays  are  well  calculated  to  continue 
that  action  when  it  has  been  begun  by  other 
rays.  This  important  discovery  was  made 
by  Mr.  E.  Becquerel,  who  gives  the  follow- 
ing directions  for  the  use  of  the  glasses : 
The  plate  is  iodized  and  exposed  in  the 
camera  about  fifteen  times  longer  than  when 
operating  with  bromine-water.  On  taking 
it  out,  carefully  preserving  it  from  the  least 
ray  of  light,  it  is  put  into  a  sheath  covered 
with  yellow  glass,  and  exposed 
to  direct  solar  radiations.  The 
time  for  this  exposition  can- 
not be  determined  precisely; 
but  the  operation  presents  no 
difficulty,  for  the  operator  can 
see  the  progress  of  the  action 
through  the  yellow  glass.  The 
proof  is,  therefore,  only  with- 
drawn when  the  image  has  at- 
tained the  required  intensity 
and  tone.  By  this  process, 
views  may  be  obtained  of  exquisite  delicacy 
of  detail,  and  of  a  very  peculiar  tone. 

Fig.  48. 


Contrast.  The  correlation  of  the  differ- 
ent parts  of  a  figure  or  of  different  figures 
(in  groups),  and  proper  vigor  of  light  and 
shade.  The  term  is  used  by  photographers 
to  define  the  simi^rity  or  dissimilarity  in 
shade  of  the  different  portions  of  a  picture. 
In  Fig.  48,  the  two  surfaces  A  and  A^  are 
shaded  precisely  alike ;  the  same  is  true  of 
B  and  b\  But  while  it  is  difficult  to  deter- 
mine the  difference  in  brightness  between  A 
and  B,  the  difference  between  a^  and  B^  is 
quite  marked.  At  the  same  time  another 
peculiarity  will  be  noticed.  Each  of  the 
two  surfaces  touching  each  other  looks  as  if 
it  were  shaded  off  toward  one  side,  while  in 
reality  each  is  covered  with  a  perfectly  even 
tint.      Furthermore,   the    brighter    surface 

Fio.  49. 


appears  to  increase  in  brightness,  the  darker 
one  in  darkness,  toward  the  boundary  line. 
It  follows  that  the  effect  of  contrast  is  strong- 
est at  this  line. 

Contretype.  A  gelatine  plate,  made  sen- 
sitive to  light  with  bichromate  of  potassium, 
is  exposed  under  a  negative,  and  afterward 
immersed  in  water  colored  with  Indian  ink 
or  other  pigment.  Those  portions  not  acted 
upon  by  light  absorb  the  colored  liquid,  and 
after  fixation  a  negative  is  the  result. 

Convergence.     The  quality  of  converging. 

Converging.  Tending  to  one  point.  Rays 
of  light  which,  proceeding  from  different 
points  of  an  object,  tend  toward  a  single 
point,  converge ;  at  this  point  they  cross  and 
become  diverging  rays. 

Converging  Lens.  The  converging  lens 
may  be  considered  as  prisms  united  at  their 
bases,  and  a  diverging  lens  as  prisms  united 
at  their  apices.  As  we  already  know  that 
prisms  refract  parallel  rays  toward  the  base, 
it  is  easily  seen  why  converging  lenses  refract 
the  rays  R  R  (Fig.  49)  to/,  and  that  diverg- 
ing lenses  diverge  the  rays  R  R  to  f\  The 
distance  of  the  focus  from  the  lens  depends, 
first,  upon  the  curvature  ;  second,  upon  the 
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rcfractinp:  power  of  the  material  of  the  lens ; 
and  third,  upon  its  thickness. 

Convex  Lens.  There  are  two  kinds  of 
convex  lenses.  The  plano-convex  lens  is 
bounded  by  a  plane  surface  on  one  side,  and 
by  a  convex  on  the  other.  A  double-convex 
lens  is  bounded  by  two  convex-spherical 
surfaces. 

Cooling  Box.  A,  the  box ;  B  B,  baths ;  C 
C,  upper  and  lower  chambers ;  D,  a  pail  in 
two  sections ;  E,  ice ;  F,  perforated  bottom 
of  upper  chamber  ;  G,  door  to  upper  section 
which,  for  convenience,  should  be  hinged  at 
the  bottom,  so  as  to  drop  forward.     H,  the 

Fig.  50. 


door  to  the  lower  section.  If  heat  is  required ; 
as  in  winter,  a  gas-jet  may  burn  in  the  lower 
section. 

Copal.  A  resinous  substance  which  ex- 
udes spontaneously  from  the  Rhus  copalli- 
num,  and  the  Elseocarpus  copalliferus.  When 
of  good  quality  it  is  too  hard  to  be  scratched 
by  the  nail,  and  has  a  conchoidal  fracture. 
It  dissolves  with  difficulty,  and  this,  com- 
bined with  its  extreme  hardness,  renders  it 
very  valuable  for  making  varnishes.  The 
solvents  of  copal  are:  "  Caoutchoucine  (a 
highly  volatile  fluid — discovered  by  Mr. 
Barnard — having  the  property,  if  mixed  with 
alcohol,  of  dissolving  all  the  resins,  and 
mixing  with  the  oils  in   all    proportions), 


sparingly.  Equal  parts  of  caoutchoucine 
and  alcohol  of  0.825 ;  freely  soluble  in  the 
cold.  Absolute  almfiol,  added  gradually  to 
the  copal,  previously  rendered  gelatinous  by 
water  of  ammonia,  assisting  the  union  with 
heat.  Alcohol  added  to  the  copal  previously 
softened  by  ether.  Alcohol  to  which  a  little 
camphor  has  been  added.  Ether,  afterward 
diluted  with  alcohol.  Oils  of  rosemary  and 
lavender.  Turpentine,  after  heating  the  copal 
until  it  fuses.  Drying  linseed  oil,  at  nearly 
the  boiling-point;  afterward  diluting  with 
alcohol  and  turpentine.  In  all  the  above 
Cases  the  copal  should  be  reduced  to  a  coarse 
powder ;  a  fine  powder  is  apt  to  stick  to- 
gether and  form  hard  lumps.  The  solution 
of  copal,  even  in  its  most  ready  solvents,  is 
attended  with  some  difficulty,  and  frequently 
miscarries  in  the  hands  of  the  inexperienced. 

Copper  Etching  Process.  Although  long 
used  as  the  basis  for  photogravure  (intaglio) 
engraving,  copper  has  only  recently  been 
applied  in  the  production  of  relief  printing 
blocks  for  line  or  half-tone  work.  In  these 
latter  processes  a  copper  plate  is  buffed  or 
polished,  coated  with  a  film  composed  of  fish 
glue,  albumen,  and  bichromate  of  ammo- 
nium, which,  when  dry,  is  exposed  under  a 
negative  in  the  usual  way.  When  printed 
the  plate  is  soaked  (or  developed)  in  cold 
water,  dried  with  alcohol,  and  "  burnt  in " 
by  placing  upon  an  iron  plate  over  a  gas- 
stove,  until  the  film  appears  a  rich  brown 
color.  It  is  then  allowed  to  cool  gradually, 
ajad  etched  with  perchloride  of  iron  in  di- 
luted solution,  with  repeated  etchings  until 
the  desirable  depth  is  acquired.  After  wash- 
ing and  drying,  the  plate  may  be  mounted  as 
usual  for  the  press. 

Copying.  The  process  of  reproducing 
paintings,  engravings,  daguerrotypes,  or 
other  works  of  the  fine  arts.  The  manipu- 
lations are  the  same  as  for  any  other  photo- 
graph ;  but  as  some  directions  in  other  points 
may  be  useful  they  will  be  given  under 
appropriate  heads. 

To  copy  a  photograph  or  picture  the 
print  should  be  mounted  smoothly  on  a 
flat  surface;  unmounted  prints  may  be 
copied  by  being  attached  to  a  board  undeJ 
a  piece  of  flatted  plate  glass.  The  print  is 
squared  with  the  camera,  and  must  be  abso- 
lutely perpendicular.  The  best  plan  is  to 
attach  a  piece  of  board  at  right  angles  with 
a  longer  board  or  table  upon  which  the  copy- 
ing camera  is  fixed, .  so  as  to  run   along 
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grooves;  this  board  is  so  placed  that  an 
evenly  diffused  light  reaches  the  picture  to 
be  copied.  Focussing  should  be  done  care- 
fully, and  sharp  definition  secured ;  a  good 
rectilinear  wide-angle  lens  is  adapted  for  this 
work.  A  "  slow  "  plate  is  desirable,  and  the 
exposure  must  be  carefully  timed  to  get  a 
brilliant  reproduction.  The  developer  should 
be  carefully  restrained,  and  of  such  compo- 
sition that  density  may  be  readily  secured 
without  the  addition  ot  much  alkali. 

Copying  Camera.  A  camera  used  for  the 
reproduction  of  photographs,  engravings, 
paintings,  charts,  etc.  It  can  be  very  much 
extended ;  that  is,  the  shield  and  lens  may  be 
moved  apart  very  much.  It  must  stand 
level  and  must  be  protected  from  jar. 

Copying  Crystallizations.  Dr.  Vogel 
suggests  that  crystallizations  may  be  formed 
on  glass  surfaces  by  means  of  cold  or  elec- 
tricity, or  even  by  the  influence  of  sound, 
and  printed  photographically  the  same  as 
from  any  other  negative. 

Copying  Daguerrotypes.  The  chief  diffi- 
culty in  making  copies  of  daguerrotypes  is 
that  they  are  produced  in  a  much  lower  tone 
than  the  original — in  fact,  this  remark  will 
apply  to  copies  of  all  kinds  of  photographs. 
The  freshness  and  brilliancy  of  fine  daguer- 
rotypes can  never  be  imparted  to  the  copy, 
but  they  can  be  reproduced  as  clear,  distinct, 
and  strong  as  the  originals ;  more  than  this 
should  not  be  expected.  In  making  copies  use 
a  quarter-size  camera  capable  of  sufficient 
extension  to  copy  the  required  size.  The 
aperture  should  be  diaphragmed  down  to  a 
half-inch.  The  picture  to  be  copied  must  be 
placed  in  the  direct  rays  of  the  sun,  "  up- 
side down,"  its  centre  directly  opposite  the 
centre  of  the  lens.  The  manipulations  are 
the  same  as  for  making  an  original  daguer- 
rotype.  By  having  the  camera  box  suffi- 
ciently large  the  smallest  daguerrotype  can 
be  enlarged  to  any  size. 

Copying  Engravings  or  Drawings.  This 
is  one  of  the  most  difficult  processes  in  pho- 
tography to  execute  well.  Provide  yourself 
with  a  stand  for  the  camera  which  may  be 
elongated  at  pleasure,  and  having  at  one  end 
an  upright  frame  on  which  to  place  or 
stretch  the  picture  to  be  copied.  The  en- 
graving must  be  placed  in  the  sunlight  to 
insure  clearness  and  strength,  its  centre  on  [ 
a  line  with  the  centre  of  the  lens.  In  making  j 
negatives  on  glass  by  the  collodion  jjrocess 
the  same  rules  must  be  observed  as  for  the  I 


ordinary — the  obstacles  to  success  being  in 
the  nature  of  the  engraving  or  drawing ;  of 
the  light,  and  in  the  action  of  the  chemicals. 
The  collodion  must  be  more  dense,  stronger 
sensitized,  and  older,  than  for  negatives  from 
life;  new  collodion  seldom  gives  good  re- 
sults. The  nitrate  bath  should  contain  at  least 
40  grains  of  silver  salt  to  the  ounce  of  water ; 
the  developer  as  given  for  the  collodion 
negative  process.  It  is  better  to  under- 
expose in  the  camera,  and  to  bring  up  the 
strength  of  the  negative  by  re-development, 
or  by  intensifying  with  bichloride  of  mercury, 
etc.  (See  Inteiisifying  and  Density.)  If  the 
bichloride  of  mercury  is  used,  the  exposure 
should  be  very  little  more  than  for  an  am- 
brotype.  The  usual  time  with  old  collodion 
is  from  two  to  four  minutes  with  an  ortho- 
scopic  lens. 

Copying  Glass  Positives.  The  rules  for 
this  process  are  the  same  as  for  the  daguer- 
rotype, and  the  chemical  manipulations  the 
same  as  for  the  ordinary  collodion  positive 
or  negative  processes,  according  to  the  nature 
of  the  copy  you  wish  to  produce. 

Copying  Oil  Paintings.  This  is  even 
more  difficult  than  copying  engravings,  par- 
ticularly where  much  yellow  and  red  have 
been  used  in  the  original.  Mr.  Bulty,  an 
English  photographer,  gives  the  following 
method  as  having  proved  the  most  satisfac- 
tory in  his  experience.  Expose  the  plate  to 
photographic  action,  collodion  side  reversed 
from  the  general  practice ;  that  is,  so  that  the 
rays  of  light  pass  through  the  glass  plate  to 
get  to  the  collodion ;  then  finish  in  the  usual 
way.  Cramer's  isochromatic  plates,  without 
color-screen  are  employed  for  this  purpose. 
The  plan  of  Mr.  W.  L.  Shoemaker  he  de- 
scribes as  follows : 

"I  soon  found  that  lighting  from  more 
than  one  point  produced  reflections  that 
were  avoided  if  the  light  came  direct 
from  one  point  only ;  and  also,  the  stronger 
the  light,  the  finer  the  reproduction.  Also, 
that  any  light  falling  on  the  floor  or  objects 
in  front  of  the  picture  gave  counter-reflec- 
tions ;  this  can  be  easily  avoided  by  cover- 
ing with  light  cloths,  or  by  avoiding  such  a 
location.  The  simplest  plan  was  a  success- 
anyone  trying  it  will  succeed,  without  doubt, 
in  copying  a  painting  so  that  it  will  be  strong, 
crisp,  and  without  any  reflections :  Place 
the  picture  in  a  perpendicular  position  in 
the  sun,  at  a  side  window,  placing  it  near  the 
dark  edge  of  the  window,  and  in  almost  a 
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direct  line  with  the  light.     (See  drawing.) 
A  little  diluted  glycerine  assists  to  clear  the 


Fig.  51. 


FlQ.  52. 


shadows  for  copying,  but  I  would  advise 
against  the  use  of  oil,  as  it  will  not  dry 
quickly  enough  before  delivery." 

Correction  of  Large  Lenses.  It  is  fre- 
quently asked  why  a  large  photographic 
objective  does  not  give  the 
same  sharp  image  that  a 
small  one  does.  It  is 
somewhat  more  difficult  to 
correct  a  large  objective 
than  a  small  one,  even  if 
the  aperture  stands  in  the 
same  relation  to  the  focal 
length.  But  it  is  not  only 
this.  Suppose  we  have  a 
large  photographic  objective,  say  of  six 
inches  aperture,  L  (Fig.  52).  Each  part 
of  the  lens  receives  radiating  rays 
from  each  point  of  the  object,  and 
brings  them  to  a  focus  at  the  respec- 
tive place.  If  we  cover  the  lens  by 
pasting  paper  over  it,  leaving  only 
the  aperture  A  free,  we  still  get  an 
image,  only  more  feeble  in  light. 
Again,  cover  the  aperture  A,  and 
open  the  aperture  B,  you  get  an  im- 
age of  the  same  object ;  but  the  aper- 
tures A  and  B  are,  say,  four  inches 
apart.  Both  cannot  give  precisely 
the  same  image,  as  they  are  taken  from  an- 
other base.  The  images  will  be  similar  to  the 
two  images  of  a  stereograph,  which  are  taken 


in  a  similar  way  by  two  lenses.  Now  open 
both  apertures,  A  and  B,  and,  as  the  images 
are  not  equal,  they  cannot  cover  each  other, 
but  will  overlap,  especially  the  images  of  the 
nearer  objects.  If  we  now  use  the  whole 
aperture  of  six  inches  diameter,  it  is  clear 
that  we  will  have  an  infinite  number  of  im- 
ages none  equal  to  the  other,  every  one  over- 
lapping the  other,  and  the  image  necessarily 
must  be  a  blurred  one.  For  this  there  is  no 
remedy  but  cutting  down  the  aperture. 

Correction  of  Spherical  Aberration. 
This  may  be  done  by  a  second  lens  of  op- 
posite character.  The  larger  the  focus,  the 
less  the  aberration.     (See  Fig.  53.) 

Fig.  53. 


Suppose  we  want  to  correct  the  spherical 
aberration  of  the  positive  lens  L  (Fig.  54) 
along  its  axis,  f  V  is  the  longitudinal 
spherical  aberration  of  the  rays  A  B,  paral- 
lel to  the  axis,  A  at  the  margin  of  the  lens, 
and  B  near  the  centre  of  the  lens  L.  If  we 
combine  this  lens  with  a  convergent  nega- 
tive lens  M,  it  is  not  difficult  to  see,  by  what 
we  learned  before  (see  under  Aberration 
and  Coincidence),  that  the  lens  M  has  very 
little  power  to  change  the  direction  of  the 
ray  B  V,  and  bring  it,  say,  to  F ;  but  it  will 
greatly  change  the  course  of  A  f,  so  as  to 
bring  it  also  to  F,  since  the  prismatic  form 
is  greater  at  the  margin  than  at  the  centre. 

Fig.  54. 


Of  course,  the  form  of  the  lens  must  be 
suited  to  the  material  of  which  it  is  made ; 
for  our  present  purpose,  both  of  the  lenses 
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may  be  made  of  the  same  glass,  but  it  is 
much  better  if  the  lens  M  is  made  of  a 
denser  glass  than  L  is  made  of,  so  that  the 
same  lens  may  be  used  to  correct  the  chro- 
matic aberration  also.  By  this  method  the 
spherical  aberration  can  not  only  be  cor- 
rected, but  the  marginal  rays  can  be  made 
to  cross  the  axis  farther  from  the  lens  than 
the  central  ones;  in  this  case  the  lens  is 
called  over-corrected. 

Corrector  for  Negatives.    For  this  pur- 
pose, a  tube  presenting  the  appearance  of  an 
ordinary  objective  is  made,  but  instead  of 
lenses,  it  has  (as  shown)  two  metallic  disks,  E 
and  F,  pierced  with 
Fig.  55.  a  narrow  slit.  These 

disks  are  mounted 
at  the  extremity  of 
the  tube  by  means 
of  two  rings  and 
may  easily  be  re- 
placed by  others 
having  wider  o  r 
narrower  slits  and 
varied  as  regards  shape.  For  example,  in- 
stead of  a  straight  line  on  one  of  the  disks, 
we  may  have  a  curved  or  broken  line.  The 
disks,  being  loosely  fixed  in  the  rings,  may 
be  made  to  turn  and  thus  change  the  respec- 
tive position  of  the  slits.  In  this  way  it  is 
possible  to  correct,  and  even  to  beautify  a 
negative,  by  correcting  its  lines  in  one  direc- 
tion or  another,  as  the  operator  may  desire. 
It  is  possible,  for  example,  to  diminish  the 
exaggeration  of  a  face  by  reproducing  it  in 
this  way.  The  greatest  exactness  is  neces- 
sary in  cutting  the  slits. 
Corrosive  Sublimate. 
Mercury.) 

Countertype.  A  negative  obtained  from 
another  one,  by  first  making  a  positive,  and 
from  this  another  negative,  by  contact  or  in 
the  camera.  The  resulting  negative  is  softer 
than  the  original,  and  for  that  reason  this 
mode  is  sometimes  substituted  for  reducing  a 
too  intense  negative. 

Cowan's  Taupenot  (Rapid)  Process. 
In,troduced  by  the  Kev.  J.  Galloway  Cowan. 
Obsolete. 

Cowper's  Apparatus, for  Photographing 
on  Uneven  Surfaces.  In  the  ordinary  pho- 
tographic apparatus  or  camera  the  object  or 
picture   is   focussed  on  a  plate  of  ground- 

flass,  which  is  then  withdrawn  and  replaced 
y  a  slide  or  frame  containing  the  prepared 
or  sensitive  plate  or  surface  which  is  to  re- 


(See  Bichloride  of 


ceive  the  impression.  This  mode  of  pro- 
ceeding is  not  applicable  when  the  impres- 
sion is  Uy  be  taken  on  the  side  of  a  vase  or 
other  uneven  surface.  By  Mr.  Cowper's  in- 
vention the  vase  or  uneven  surface  is  placed 
in  the  camera  and  the  picture  is  focussed 
upon  it,  and  it  is  then  removed  and  covered 
with  a  coating  of  collodion  or  other  suitable 
material  and  rendered  sensitive  to  light,  and 
then  replaced  in  the  camera  in  the  same 
position  as  when  the  picture  was  focussed: 
it  is  then  exposed  a  sufficient  time  and  is  de- 
veloped and  fixed  in  the  usual  manner.  In 
order  to  replace  it  in  the  same  position  that 
it  had  previously  occupied,  the  following  ap- 
paratus is  employed :  A  piece  of  wood  or 
other  suitable  material  is  fitted  in  a  guide  or 
grooves  at  the  bottom  of  the  camera,  so  as 
to  be  capable  of  sliding  backward  and  for- 
ward, and  secured  by  a  screw  or  nut.  This 
board  carries  a  cylindrical  upright  rod  on 
which  slides  a  cylindrical  socket  carrying  a 
frame,  in  which  is  fitted  a  pan  of  rectangu- 
lar or  other  suitable  form.  This  frame  also 
carries  another  vertical  rod  with  a  screw 
socket  and  an  elbow  arm  which  carries  a 
thin  metallic  frame  of  the  size  of  the  in- 
tended picture.  In  the  pan  is  a  quantity  of 
clay,  putty,  or  other  plastic  material  or 
cement,  in  which  the  foot  of  the  vase  or 
other  article  is  imbedded  or  placed  in  such 
a  manner  that  it  can  be  removed  and  re- 
placed again  exactly  as  before.  It  is  placed 
so  that  the  part  which  is  to  receive  the  pic- 
ture may  be  as  nearly  vertical  as  possible, 
and  its  position  is  adjusted  by  the  slides  and 
means  before  mentioned  until  the  picture  is 
found  to  be  properly  in  focus.  The  thin 
frame  is  also  adjusted  to  the  vase,  which  is 
then  removed  and  rendered  sensitive  and 
again  replaced,  and  the  picture  taken  in  the 
usual  manner.  The  coating  may  be  applied 
in  some  cases  before  focussing.  The  object 
to  be  copied  may  be  a  landscape  or  a  natural 
object,  a  painting,  a  photograph,  or  any 
other  object.  Mr.  Pyne,  of  New  York,  has 
also  patented  a  similar  apparatus  for  this 
purpose. 

Crayon  Daguerrotype.  The  invention 
of  J.  A.  Whipple.  In  taking  these  pictures 
a  white  background  is  used,  placed  six  or 
seven  feet  from  the  sitter.  The  plate  is 
coated  as  usual,  and  the  focus  of  the  image 
is  placed  near  the  centre  of  the  plate.  While 
the  plate  is  exposed,  a  black  cloth  or  piece 
of  stout  paper  stretched  upon  a  hoop,  having 
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one-half  of  the  circle  open  and  the  inner 
edj^o  of  the  cloth  cut  in  the  form  of  a  cres- 
cent, is  kept  in  motion  between  the  camera 
and  sitter  in  such  a  way  as  to  cut  off  the 
(  ntire  l)Ust. 

Creosote.  An  oilv  liquid  obtained  from 
wood  and  peat,  colorless  after  double  purifi- 
cation, preventing  decomposition. 

Cristallos.  Name  of  a  rapid  hydroquinone 
developer  introduced  by  a  French  firm.  Its 
formula  is:  (a)  Hydroquinone  10,  sulphite 
of  soda  40,  yellow  ferrocyanide  of  potassium 
120,  water  900;  {b)  caustic  soda  50,  water 
100.  For  use,  60  parts  of  a,  6  parts  of  6, 
and  a  few  drops  of  bromide  of  potash 
(1:10). 

Crown  Glass.  Optical  glass,  free  of  lead, 
composed  of  fossil  meal,  potash,  and  cal- 
cium. The  biconvex  lenses  of  both  single 
and  double  combinations  are  crown  glass. 

Crucible.  A  vessel  of  burned  clay  or 
porcelain,  used  to  hold  dry  substances  which 
are  to  be  subjected  to  a  high  temperature. 

Crystallization.  The  act  or  process  by 
whicii  the  parts  of  a  solid  body,  separated 
by  the  intervention  of  a  fluid,  or  by  fusion, 
again  coalesce  or  unite  and  form  a  solid 
body.  If  the  process  is  slow  and  undis- 
turbed, the  particles  assume  a  regular  ar- 
rangement, each  substance  taking  a  definite 
and  regular  form,  according  to  its  natural 
crystallization ;  but  if  the  process  is  rapid  or 
disturbed,  the  substance  takes  an  irregular 
form.  This  process  is  the  effect  of  refrigera- 
tion or  evaporation. 

Crystal  Medium.  Mica  applied  to  pho- 
tography. Tlie  process  consists  in  using 
mica  instead  of  glass  to  cover  the  carte-de- 
visite  portraits.  Being  perfectly  flexible  it 
can  be  applied  to  these  portraits,  which  are 

Sut  up  in  flexible  pocket-cases,  without  the 
anger  of  breakage  which  would,  of  course, 
attend  the  use  of  glass. 

Crystalotype.  An  obsolete  photographic 
process,  invented  and  patented  by  J.  A. 
Whipple.  It  is  supposed  to  be  the  first 
attempt  to  make  negatives  on  glass  covered 
with  a  film  of  albumen.  (See  Albumen 
Process.) 

Crystoleum.  Syn.,  Chromo-photographs. 
A  photograph  attached  to  the  hollow  side  of 
a  curved  glass,  rendered  transparent,  and 
colored  from  the  back  of  the  print  with  oil 
colors. 

Cupro-Ammonium.  A  salt  formed  by 
treating  copper  in  aqua  ammonia. 


Cupro-Ammonium  Process.  This  process 
was  the  discovery  of  M.  Van  Monkhoven. 
Instead  of  collodion  an  iodized  solution  of 
cotton  in  oxides  of  cupro-ammonium  is  used. 
The  method  is  thus  described  by  the  inven- 
tor :  You  begin  with  the  oxide  of  copper. 
In  50  ounces  of  lukewarm  water  dissolve 
54  ounces  of  common  sulphate  of  copper.  In 
another  vessel  dissolve  36  ounces  caustic 
potash  in  its  own  weight  of  water  and  mix 
the  solutions ;  stir  it  with  a  glass  rod  and  a 
precipitate  falls.  Draw  off"  the  clear  liquid 
with  a  siphon  and  wash  the  precipitate  with 
fresh  water.  It  is  then  left  for  some  hours 
and  the  clear  liquid  again  drawn  off".  Re- 
peat three  times  to  obtain  the  salt  perfectly 
pure.  Lastly  the  precipitate  is  thrown  upon 
a  cloth  spread  out  in  the  air.  The  excess  of 
water  filters  through  and  in  24  hours  the 
mass  acquires  the  consistency  of  paste.  Put 
this  into  a  flask  with  a  wide  mouth,  and  add 
to  it  360  ounces  of  commercial  liquid  ammo- 
nia, which  should  be  perfectly  colorless. 
The  whole  of  the  oxide  of  copper  dissolves 
on  shaking  the  flask  and  you  obtain  a  liquid 
of  a  magnificent  deep-blue  color.  Let  it 
rest  24  hours  and  then  decant,  say  36  ounces, 
and  add  to  it  1550  grains  well-carded  cotton. 
Agitate  until  the  whole  of  the  cotton  is  dis- 
solved; then  dilute  it  with  9  ounces  of 
water.  This  is  the  liquid  which  is  to  serve 
for  the  ulterior  operation.  It  is  very  im- 
portant to  have  a  liquid  properly  prepared. 
In  order  to  try  it  pour  a  little  upon  a  glass ; 
it  should  spread  itself  slowly  and  uniformly. 
You  will  fail  if  the  liquid  is  too  thin.  When 
you  wish  to  convert  the  cupro-ammoniacal 
liquid  into  a  photographic  compound  add 
to  it  from  1  to  2  per  cent,  of  iodide  of 
potassium  dissolved  in  twice  its  weight  of 
water. 

When  you  wish  to  use  it  pour  a  certain 
quantity  of  it  upon  a  glass  in  the  same  way 
as  collodion;  place  it  upright  against  the 
wall;  let  the  excess  of  liquid  run  off",  re- 
moving it  at  the  same  time  with  a  piece  of 
blotting-paper,  and  then  immerse  it,  quite 
wet,  in  the  following  bath  : 


Distilled  Water . 
Fused  Nitrate  of  Silver 
Glacial  Acetic  Acid 


1000  parts. 
100    •• 
50    " 


In  this  bath  it  becomes  white  immediately. 
After  immersion  for  a  few  seconds  remove 
it,  and  continue  the  operations  as  in  the 
ordinary  collodion  process. 
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Cupboard  for  Drsring  Lantern  Slides. 

The  apparatus  is  made  of  zinc,  varnished. 
a,  a,  a,  a,  plate-glass  shelves  reaching  across 
cupboard  within  1|  inches  of  the  opposite 


Fig.  56. 
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side,,  as  shown  in  the  figure.  B,  a  hole 
over  which  is  soldered  a  piece  of  fine  wire 
gauze.  This  is  the  air  inlet.  It  should  be 
covered  with  fine  linen  to  stop  dust  and  dirt 

Fig.  57.     • 
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from  entering.  The  linep  should  be  dipped 
into  glycerine  and  changed  occasionally. 
Another  outlet  at  C  is  connected  with  a 
sheet-iron  piping,  D.  A  Bunsen  burner  is 
doors  E  E  are  closed 


placed  at  D. 


The. 


after  the  prepared  plates  have  been  laid 
upon  the  shelves.  The  lighting  of  the 
burner  establishes  a  draught  of  air  in  the 
direction  of  the  arrows,  which  dries  the 
plates  quickly. 

Cupnc  Bromide.  Prepared  by  mixing  a 
solution  of  1  part  of  potassium  bromide  in 
25  parts  of  water,  with  a  solution  of  cupric 
sulphate  in  25  parts  of  water ;  allow  to  settle 
and  filter  off  the  clear  liquid.  Suggested  by 
Bottone,  in  1891,  as  an  intensiner  giving 
increased  contrast  in  the  negative.  The 
method  employed  is  as  follows :  Wash  the 
negative  free  from  hypo,  and  immerse  it  in 
the  solution  of  cupric  bromide,  which  con- 
verts it  into  a  brilliant  white  positive.  Wash 
well  and  immerse  in  diluted  ammoniacal 
liquid  (liq.  ammon.  0.880,  diluted  with  12 
parts  'of  water). 

This  intensifier  is  adapted  for  wet  collo- 
dion negatives  in  photo-mechanical  work. 
In  this  case  the  bleached  image  is  treated 
with  a  solution  of  silver  nitrate  instead  of 
ammonia. 

Liesegang,  after  an  exhaustive  investiga- 
tion of  the  salts  of  copper,  has  prepared  a 
sensitive  cupric  bromide  paper  which  gives 
a  developable  image  after  three-fourths  of  an 
hour's  exposure  to  sunlight. 

Cupric  Sulphate.  Syn.,  Sulphate  of  copper, 
bluestone,  blue  vitriol,  blue  copperas.  Pre- 
pared by  roasting  copper  pyrites  at  a  high 
temperature,  with  free  access  of  air,  the  fer- 
rous sulphate  formed  being  decomposed, 
and  cupric  sulphate  remaining  unchanged. 
Soluble  in  twice  its  weight  of  cold  water. 
Used  for  the  intensification  of  negatives  in 
reproduction  work  in  the  subjoined  formula  : 
(1)  Bromide  of  potassium  i  ounce,  water  4 
ounces;  (2)  cupric  sulphate  ^  ounce,  water 
4  ounces.  Immerse  the  negative  in  a  mix- 
ture of  equal  parts  1  and  2  until  bleached, 
and  then  blacken  with  nitrate  of  silver  solu- 
tion (30  grains  to  the  ounce). 

Curtains.  The  diagram  (Fig.  58)  shows  the 
arrangement  of  curtains  as  used  in  the  ordi- 
nary skylight.  They  should  be  so  mounted 
by  means  of  springs  and  rollers  as  to  be 
quickly  changeable,  and  made  to  fly  rapidly 
where  wanted,  by  means  of  framework  simi- 
lar to  that  shown. 

Curtain  Shutter.  A  sky-shade  shutter. 
An  instantaneous  shutter,  consisting  of  two 
wings,  each  of  which,  by  pneumatic  pres- 
sure, describes  half  a  circle,  the  upper  one 
opening  the  objective,  the  lower  immedi- 
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ately  closing  it  a^jiiin.  The  motion  of  the 
lower  wing:  may  oe  accelerated,  giving  the 
sky  a  shorter  exposure  than  the  foreground. 


Fig.  58. 


Curcuma  (Turmeric).  Brilliant  yellow 
prisms  from  the  substance  of  curcuma  root. 
Paper  saturated  with  solution  of  curcuma 
turns  brown  in  alkalies  and  black  to  yellow 
in  acids. 

Curvature  of  Field.  The  image  of  a  flat 
object,  formed  by  a  lens,  cannot  be  received 
on  a  plane  screen ;  the  screen  ought  to  be 
concave.     A,  B  and,  C  (Fig.  59)  are  very 


Fig.  59. 


Fig.  60. 


distant  points  (and,  therefore,  nearly  equally 
distant  from  the  lens  D),  of  which  the  point 
B  is  situated  in  the  line  of  the  axis  of  the 
lens,  while  the  points  A  and  C  are  above  and 
below  the  axis.  It  is  evident  that  the  images  | 
of  these  points  are  formed  at  nearly  equal  I 
distances  from    the    optical  centre,  not  far 
from  the  principal  focus.    The  field  F  E  G 
is  therefore  curved,  and  cannot  be  received 
on  the  screen  H  J  equally  sharp.   The  curva- 
ture of  field  is  generally  attributed  to  spheri-  ; 
cal  aberration ;  sometimes  it  is  even  thought  j 


to  be  spherical  aberration  itself,  but  it  has 
nothing  to  do  with  it.  If  lenses  could  be 
made  with  parabolic  curves,  free  from 
spherical  aberration,  the  curvature  of  field 
would  be  about  the  same. 

Suppose  we  have  a  globular  lens,  A  (Fig. 
60),  with  a  diaphragm  in  the  middle,  so 
small  as  to  reduce  spherical  aberration  to 
almost  nothing.  Now  we  know  that  the 
focus  of  a  sphere  of  crown  glass  is  situated 
one-quarter  of  the  diameter  behind  the  globe, 
at  B,  and  as  all  the  pencils  are  normal,  they 
all  will  form  their  image  one-quarter  of  the 
diameter  of  the  globe  behind  it ;  that  is,  the 
image  lies  in  a  curve,  concentric  with  the 
lens,  although  the  spherical  aberration  is 
not  perceptible. 

To  understand  the  correction  of  the  curva- 
ture of  field,  we  must  be  clear  as  to  what  is 
meant  by  depth  of  focus,  and  what  the  effect 
of  a  diaphragm  is. 

Cut-off  Jet.  An  ingenious  appliance  of 
the  optical  projection  lantern,  by  which  the 
light  of  the  lantern  may  be  turned  down 
during  an  interval  without  disturbing  the 
adjustment  of  the  ordinary  blow-through  or 
other  jet  used. 

Cuvette.  In  photography,  a  narrow 
vertical  vessel  of  glass,  porcelain,  gutta- 
percha, or  vulcanite,  used  to  contain  the 
nitrate  of  silver  solution  for  the  collodion 
process,  the  cyanide,  developer,  etc. 

Cyanate.  A  compound  formed  by  the 
union  of  cyanic  acid  with  a  base.  Cyanates 
are  distinguished  by  evolving  the  odor  of 
cyanic  acid,  accompanied  by  effiervescence, 
when  treated  with  dilute  mineral  acids,  and 
by  this  solution,  mixed  with  hydrate  of  lime. 
The  alkaline  cyanates  are  soluble,  the  others 
insoluble. 

Cyanate  of  Ammonia.  This  salt  is 
formed  by  mixing  dry  ammoniacal  gas  with 
the  vapors  of  hydrated  cyanic  acid,  which 
deposits  a  white,  woolly,  semi-crystalline 
mass.  By  heat  or  exposure  to  the  air,  it  is 
converted  into  urea.  Solutions  of  this  salt 
may  be  used  for  fixing. 

Cyanate  of  Potassa.  May  be  formed  by 
roasting,  at  a  red  heat,  dry  ferrocyanide  of 
potassium,  in  fine  powder,  upon  an  iron 
plate,  constantly  stirring  until  it  becomes 
fused  into  one  mass,  when  it  must  be  re- 
duced to  fine  powder  and  digested  in  boil- 
ing alcohol,  from  which  crystals  of  the 
cyanate  will  be  deposited  as  the  solution 
cools. 
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Cyanate  of  Silver  and  of  other  metallic 
substances  may  be  made  by  adding  a  solu- 
tion of  cyanate  of  potassa  to  another  of  a 
neutral  salt  of  the  base. 

Cyanide.  A  compound  of  cyanogen  and 
a  metal.     (See  Ctjanogen.) 

Cyanide  of  Iodine.  A  union  of  cyano- 
gen and  iodine,  produced  by  mixing  to- 
gether 2  parts  bi-cyanide  of  mercury  and  1 
part  dry  iodine,  by  means  of  trituration  on 
porphyry ;  this  mixture  is  then  put  into  a 
retort  with  a  large  neck  and  bent  tube,  con- 
necting with  a  flask.  A  gentle  heat  is  ap- 
plied to  the  retort,  when  woolly-like  crystals 
of  cyanide  of  iodine  are  distilled  over. 
These  should  be  put  into  a  bottle  with  a 
ground  stopper.  This  salt  can  be  used  ad- 
vantageously for  the  first  preparation  of 
negative  paper.  The  solution  should  be 
made  as  follows : 


Cyanide  of  Iodine 

Alcohol 

Iodide  of  Potassium 


1  grain. 
12  ounces. 

2  grains. 


The  paper  should  be  floated  on  this  for  some 
minutes,  and  then  dried  and  put  away  for 
use.  When  required  for  the  proof,  it  must 
be  submitted  to  the  aceto-nitrate  of  silver 
•  bath  and  dried  with  blotting-paper.  After 
exposition  it  is  fixed  in  the  usual  way. 

Cyanide  of  Potassium.  A  union  oF  cy- 
anogen with  potassium.  Cyanide  of  potas- 
sium dissolves  the  iodide,  chloride,  and  bro- 
mide of  silver,  as  well  as  almost  all  the  other 
salts  of  this  metal,  when  it  is  added  in  ex- 
cess. It  also  dissolves  the  protoxides  and 
suboxides  of  this  metal  (of  a  black  color) 
precipitated  by  gallic  acid.  It  is  also  excel- 
lent, in  solution,  for  removing— with  the 
aid  of  a  sable  pencil— the  black  spots  which 
so  often  spoil  a  good  proof.  The  operator, 
however,  should  be  careful  to  arrest  its  ac- 
tion at  the  proper  moment,  as  if  left  too 
long  it  will  remove  too  much.  To  do  this 
one  must  quickly  wash  the  proof  in  clear 
water  acidulated  with  hydrocyanic  acid, 
and  again  wash  it  in  several  waters.  Cyanide 
of  potassium  is  extensively  employed  in 
photography  for  fixing  ambrotypes  and  nega- 
tive collodion  proofs ;  for  the  formation  of 
solutions  for  the  preparation  of  paper  (see 
the  various  processes);  and  for  preparing 
the  silvering  solution  for  galvanizing 
purposes  (see  Galvanizing).  It  is  also  used 
for  removing  stains  of  nitrate  of  silver  from 
the  hands,  in  the  proportion  of  1  grain  of  the 


salt  to  10  grains  of  water — but  as  it  is  a  very 
active  poison,  great  care  should  be  taken, 
particularly  if  the  hands  are  gashed  or 
chapped. 

Cyanide  of  Silver.  A  compound  of  cy- 
anogen and  silver.  Add  hydrocyanic  acid 
to  a  solution  of  nitrate  of  silver  as  long  as  a 
precipitate  is  deposited;  wash  and  dry.  This 
salt  is  white,  soluble  in  ammonia,  and  de- 
composed by  contact  with  neutral  vegetable 
substances.  By  exposure  to  light  it  becomes 
violet-colored.  By  decomposition,  chloride 
of  silver  is  formed.  Cyanide  of  silver  is  very 
sensitive  to  light,  but  is  still  more  so  when 
the  fluoride  of  potassium  is  added.  In  pho- 
tography it  is  used  for  galvanizing  purposes, 

Cyanine  Iodide.  Syn.,  Cyanine,  quinolin, 
or  chinolin  blue,  quinolin-cyanine.  Sold  as 
a  dark  blue-green  powder  with  metallic 
lustre,  partly  soluble  in  water,  more  so  in 
alcohol.  Used  as  a  sensitizer  in  orthochro- 
matic  work,  making  gelatine  bromide  plates 
more  sensitive  to  red  rays.  It  is  extremely 
sensitive  to  light,  and  should  be  kept  in  the 
dark.  A  weak  solution  is  bleached  by  ex- 
posure to  light.     (See  Chloro-cyanine.) 

Cyanogen.  A  colorless  gas  composed  of 
carbon  and  nitrogen,  and  possessing  a  pun- 
gent'and  peculiar  odor.  It  is  prepared  by 
exposing  carefully  dried  bi-cyanide  of  mer- 
cury in  a  small  retort,  to  the  heat  of  a  spirit 
lamp,  and  collecting  the  gas  in  the  mercurial 
pneumatic  trough.  Water  absorbs  nearly 
five  times  its  bulk  of  cyanogen  at  60°;  alco- 
hol about  23°.  With  hydrogen  it  forms 
hydrocyanic  acid,  and  with  the  metals, 
cyanides  or  cyanurets. 

Cyanogen  Soap.  A  compound  used  for 
the  removal  of  silver  stains  from  the  hands 
or  linen. 

Cyanot3rpe.  The  process  in  which  cy- 
anogen is  employed ;  discovered  by  Sir  John 
Herschel.  Paper  simply  washed  with  a  so- 
lution of  ferro-sesquicyanuret  of  potassa  is 
highly  sensitive  to  the  action  of  light. 
Prussian  blue  is  deposited.  After  half  an 
hour  or  an  hour's  exposure  to  sunshine,  a 
very  beautiful  negative  photograph  is  the 
result,  to  fix  which,  all  that  is  necessary  is 
to  soak  it  in  water  in  which  a  little  sulphate 
of  soda  is  dissolved,  to  insure  the  fixity  of  the 
Prussian  blue  deposited.  While  dry,  the 
impression  is  dove-color  or  lavender  blue, 
which  has  a  striking  effect  on  the  greenish- 
yellow  ground  of  the  paper,  produced  by  the 
saline  solution.    After  washing,  the  ground- 
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color  disappears,  and  the  photograph  be- 
comes bright  blue  on  a  white  ground.  If 
too  long  exposed,  it  gets  "  over-sunned,"  and 
the  tint  has  a  brownish  or  yellowish  ten- 
dency, which,  however, is  removed  infixing; 
hut  no  increase  of  intensity  beyond  a  certain 
point  is  obtained  by  continuance  of  exposure. 
If  paper  be  washed  with  a  solution  of  am- 
monio-citrate  of  iron,  and  dried,  and  then 
a  wash  passcxl  over  it  of  the  yellow  ferro- 
cyanuret  of  potassium,  there  is  no  immediate 
formation  of  true  Prussian  blue,  but  the 
paper  rapidly  acquires  a  violet-purple  color, 
which  deepens  after  a  few  minutes,  as  it 
dries,  to  almost  absolute  blackness.  In  this 
state  it  is  a  positive  photographic  paper  of 
high  sensitiveness,  and  gives  pictures  of  great 
depth  and  sharpness,  but  with  this  peculiar- 
ity, that  they  darken  again  spontaneously 
on  exposure  to  the  air  in  darkness,  and  are 
soon  obliterated.  The  paper,  however,  re- 
mains susceptible  to  light  and  capable  of 
receiving  other  pictures,  which  in  their  turn 
fade  without  any  possibility  of  arresting 
them,  which  is  to  be  regretted,  as  they  are 
very  beautiful, -and  the  paper  of  such  easy 
preparation.  If  washed  with  ammonia  or 
its  carbonate,  they  are  for  a  few  moments 
entirely  obliterated,  but  presently  reappear, 
icith  reversed  lights  and  shades.  In  this  state 
they  are  fixedf,  and  the  ammonia,  with  all 
that  it  will  dissolve,  being  removed  by  wash- 
ing in  water,  their  color  becomes  a  pure 
Prussian  blue,  which  deepens  much  by  keep- 
ing. If  the  solution  be  mixed,  there  results 
a  very  dark  violet-colored  ink,  which  may 
be  kept  uninjured  in  an  opaque  bottle,  and 
will  readily  furnish,  by  a  single  wash,  at  a 
moment's  notice  the  positive  paper  in  ques- 
tion which  is  most  sensitive  when  wet.  It 
seems  at  first  sight  natural  to  refer  these  curi- 
ous and  complex  changes  to  the  instability  of 
the  cyanic  compounds ;  and  that  this  opin- 
ion is  to  a  certain  extent  correct,  is  proved 
by  the  photographic  impressions  obtained 
on  papers  to  which  no  iron  has  been  added 
beyond  what  exists  in  the  ferrocyanic  salts 
themselves.  Nevertheless,  the  following 
experiments  abundantly  prove  that  in  sev- 
eral -  of  the  changes  above  described,  the 
immediate  action  of  the  solar  rays  is  not  ex- 
erted on  these  salts,  but  on  the  iron  con- 
tained in  the  ferruginous  solution  added  to 
them,  which  it  deoxidizes  or  otherwise 
alters,  thereby  presenting  it  to  the  ferro- 
cyanic salts  in  such  a  form  as  to  precipitate 


the  acids  in  combination  with  the  peroxide 
or  protoxide  of  iron,  as  the  case  may  be. 
To  make  this  evident  all  that  is  necessary  is 
simply  to  leave  out  the  ferrocyanate  in  the 
preparation  of  the  paper,  which  thus  be- 
comes reduced  to  a  simple  washing  over 
with  the  ammonio-citric  solution.  Paper  so 
I  washed  is  of  a  bright-yellow  color,  and  is 
j  apparently  little,  but  in  reality  is  highly  sen- 
!  sitive  to  photographic  action.  Exposed  to 
I  strong  sunshine  for  some  time,  indeed,  its 
i  bright-yellow  tint  is  dulled  into  an  ochrey 
hue,  or  even  to  gray,  buMthe  change  alto- 
gether amounts  to  a  moderate  percentage  of 
the  total  light  reflected,  and  in  short  ex- 
posures is  such  as  would  easily  escape  no- 
tice. Nevertheless,  if  a  slip  of  this  paper 
be  held  for  only  four  or  five  seconds  in  the 
sun  (the  effect  of  which  is  quite  impercepti- 
ble to  the  eye),  and  when  withdrawn  into 
the  shade  be  washed  over  with  the  ferro-ses- 
quicyanate  of  potash,  a  considerable  deposit 
of  Prussian  blue  takes  place  on  the  part 
sunned,  and  none  whatever  on  the  rest;  so 
that  on  washing  the  whole  with  water,  a 
pretty  strong  blue  impression  is  left,  demon- 
strating the  reduction  of  iron  in  that  por- 
tion of  the  paper  to  the  state  of  protoxide. 
The  effect  in  question  is  not,  it  should  be 
observed,  peculiar  to  the  ammonio-nitrate  of 
iron.  The  ammonio-  and  potasso-tartrate 
fully  possess,  and  the  perchloride  exactly 
neutralized  partakes  of,  the  same  property ; ' 
but  the  experiment  is  far  more  neatly  made 
and  succeeds  better  with  the  other  salts. 

In  further  development  of  these  most  in- 
teresting processes  Sir  John  Herschel  says : 
"  The  varieties  of  cyanotype  processes  seem 
to  be  innumerable,  but  that  which  I  shall 
now  describe  deserves  particular  notice,  not 
only  for  its  pre-eminent  beauty  while  in  pro- 
gress, but  as  illustrating  the  peculiar  power 
of  the  ammoniacal  and  other  persalts  of  iron 
above  mentioned  to  receive  a  latent  picture 
susceptible  to  development  by  a  great  variety 
of  stimuli.  This  process  consists  in  simply 
passing  over  the  ammonio-citrated  paper  on 
which  such, a  latent  picture  has  been  im- 
pressed, very  sparingly  andj  evenly,  a  wash  of 
\  the  solution  of  the  common  yellow  ferrocya- 
nate (prussiate  of  potash.)  The  latent  picture, 
if  not  so  faint  as  to  be  quite  invisible  (and 
for  this  purpose  it  should  not  be  so),  is  nega- 
tive. As  soon  as  the  liquid  is  applied,  which 
cannot  be  in  too  thin  a  film,  the  negative 
picture  vanishes,  and  by  very  slow  degrees  is 
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replaced  by  a  positive  one  of  a  violet-blue 
color  on  a  greenish-yellow  ground,  which  at 
a  certain  moment  possesses  a  high  degree  of 
sharpness,  and  singular  beauty  and  delicacy 
of  tint.  If  "at  this  instant  it  be  thrown  into 
water,  it  passes  immediately  into  Prussian 
blue,  losing  at  the  same  time,  however,  much 
of  its  sharpness,  and  sometimes  indeed  be- 
coming quite  blotty  and  confused.  But  if 
this  be  delayed,  the  picture  after  attaining  a 
certain  maximum  of  distinctness,  grows  rap- 
idly confused,  especially  if  the  quantity  of 
liquid  applied  be  more  than  the  paper  can 
easily  and  completely  absorb,  or  if  the  brush 
in  applying  it  be  allowed  to  rest  on,  or  be 
passed  twice  over,  any  part.  The  effect  then 
becomes  that  of  a  coarse  and  ill-printed 
woodcut,  all  the  strong  shades  being  run 
together,  and  a  total  absence  prevailing  of 
half-lights.  To  prevent  this  confusion,  gum 
arabic  may  be  added  to  the  prussiated  solu- 
tion, by  which  it  is  hindered  from  spreading 
unmanageably  within  the  pores  of  the  paper, 
and  the  precipitated  Prussian  blue  allowed 
time  to  agglomerate  and  fix  itself  on  the 
fibres.  By  the  use  of  this  ingredient  also,  a 
much  thinner  and  more  equable  film  may 
be  spread  over  the  surface ;  and  when  per- 
fectly dry,  if  not  sufiiciently  developed,  the 
application  may  be  repeated.  By  operating 
thus  I  have  occasionally  (though  rarely) 
succeeded  in  producing  pictures  of  great 
beauty  and  richness  of  effect,  which  they 
retain  (if  not  thrown  into  water)  between 
the  leaves  of  a  portfolio,  and  have  even 
a  certain  degree  of  fixity — fading  in  a 
strong  light  and  recovering  their  tone  in 
the  dark.  The  manipulations  of  this  process 
are,  however,  delicate,  and  complete  success 
is  comparatively  rare.  If  sulphocyanate  of 
potash  be  added  to  the  ammonio-citrate,  or 
ammonio-tartrate  of  iron,  the  peculiar  red 
color  which  that  test  induces  on  persalts  of 
the  metal  is  not  produced,  but  it  appears  at 
once  on  adding  a  drop  or  two  of  dilute  sul- 
phuric or  nitric  acid.  This  circumstance, 
joined  to  the  perfect  neutrality  of  these  salts, 
and  their  power,  in  such  neutral  solution,  of 
enduring,  undecomposed,  a  boiling  heat, 
contrary  to  the  usual  habitudes  of  the  per- 
oxide of  iron,  together  with  their  singular 
transformation  by  the  action  of  light  to 
proto-salts,  in  apparent  opposition  to  a  very 
strong  affinity,  has,  I  confess,  inclined  me  to 
speculate  on  the  possibility  of  their  ferru- 
ginous base  existing  in  them,  not  in  the  or- 


dinary form  of  peroxide,  but  in  one  isomeric 
with  it.  The  non- formation  of  the  Prussian 
blue,  when  their  solutions  are  mixed  with 
prussiate  of  potash,  and  the  formation  in  its 
place  of  a  deep  violet-colored  liquid  of  sin- 
gular instability  under  the  action  of  light, 
seems  to  favor  this  idea.  Nor  is  it  altogether 
impossible  that  the  peculiar  '  prepared '  state 
superficially  assumed  by  iron  under  the  in- 
fluence of  nitric  acid,  first  noticed  by  Keir, 
and  since  made  the  subject  of  experiment  by 
M.  Schonbein  and  myself,  may  depend  on  a 
change  superficially  operated  on  the  iron 
itself  into  a  new  metallic  body  isomeric  with 
iron,  unoxidable  by  nitric  acid,  and  which 
may  be  considered  as  the  radical  of  that 
peroxide  which  exists  in  the  salts  in  ques- 
tion, and  possibly  also  of  an  isomeric 
protoxide.  A  combination  of  the  common 
protoxide  with  the  isomeric  peroxide,  rather 
than  with  the  same  metal  in  a  simply  higher 
stage  of  oxidation,  would  afford  a  not  un- 
plausible  notion  of  the  chemical  nature  of 
that  peculiar  intermediate  oxide  to  which  the 
name  of  '  Ferroso-ferric '  has  been  given  by 
Berzelius.  If  (to  render  my  meaning  more 
clear)  we  for  a  moment  consent  to  designate 
such  an  isomeric  form  of  iron  by  the  name 
siderium,  the  oxide  in  question  might  be 
regarded  as  a  sideriate  of  iron.  Both  phos- 
phorus and  arsenic  (bodies  remarkable  for 
sesqui-combinations)  admit  isomeric  forms 
in  their  oxides  and  acids.  But  to  return 
from  this  digression.  If  to  a  mixture  of 
ammonio-citrate  of  iron  and  sulphocyanate 
of  potash  a  small  dose  of  nitric  acid  be 
added,  the  resulting  red  liquid,  spread  on 
paper,  spontaneously  whitens  in  the  dark. 
If  more  acid  be  added  till  the  point  is  at- 
tained when  the  discoloration  begins  to 
relax,  and  the  paper  when  dry  retains  a  con- 
siderable degree  of  color,  it  is  powerftilly 
affected  by  light,  and  receives  a  positive 
picture  with  great  rapidity,  which  appears 
at  the  back  of  the  paper  with  even  more 
distinctness  than  on  its  face.  The  impres- 
sion, however,  is  pallid,  fades  on  keeping, 
nor  am  I  acquainted  at  present  with  any 
mode  of  fixing  it.  If  paper  be  washed  with  a 
mixture  of  the  solutions  of  ammonio-citrate  of 
iron  and  ferro-sesquicyanate  of  potash,  so  as 
to  contain  the  two  salte  in  equal  proportions, 
and  being  then  impressed  with  a  picture,  be 
thrown  into  water  and  dried,  a  negative  blue 
picture  will  be  produced.  This  picture  I 
have  found  to  be    susceptible   of  a  very 
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curious  transformation,  preceded  by  total 
obliteration.  To  effect  this  it  must  be 
washed  with  solution  of  protonitrate  of  mer- 
cury, which  in  a  little  time  entirely  dis- 
charges it.  The  nitrate  being  thoroughly 
washed  out  and  the  picture  dried,  a  smooth 
iron  is  to  be  passed  over  it,  somewhat  hotter 
than  is  used  for  ironing  linen,  but  not  suffi- 
ciently so  to  scorch  or  injure  the  paper.  The 
obliterated  picture  immediately  reappears, 
not  blue,  but  brown.  If  kept  for  some  weeks 
in  this  state  between  the  leaves  of  a  port- 
folio, in  complete  darkness,  it  fades,  and  at 
length  almost  entirely  disappears.  But  what 
is  very  singular,  a  fresh  application  of  the 
heat  revives  and  restores  it  to  its  full  inten- 
sity. This  curious  transformation  is  in- 
structive in  another  way.  It  is  not  operated 
by  light,  at  least  not  by  light  alone.  A  cer- 
tain temperature  must  be  attained,  and  that 
temperature  suffices  in  total  darkness. 
Nevertheless,  I  find  that  on  exposing  to  a 
very  concentrated  spectrum  (collected  by  a 
lens  of  short  focus )  a  slip  of  paper  duly  pre- 
pared as  above  (that  is  to  say,  by  washing 
with  the  mixed  solutions,  exposure  to  sun- 
shine, washing,  and  discharging  the  uniform 
blue  color  so  induced  as  in  the  last  article), 
its  whiteness  is  changed  to  brown  over  the 
whole  region  of  the  red  and  orange  rays,  but 
Tiot  beyond  the  luminous  spectrum.  Three  con- 
clusions seem  unavoidable :  First,  that  it  is 
the  heat  of  these  rays,  not  the  light,  which 
operates  the  change ;  secondly,  that  this  heat 
possesses  a  peculiar  chemical  quality  which 
IS  not  possessed  by  the  purely  calorific  rays 
outside  of  the  visible  spectrum,  though  far 
more  intense ;  and  thirdly,  that  the  heat 
radiated  obscurely  from  hot  iron  abounds 
especially  in  rays  analogous  to  those  of  the 
region  of  the  spectrum  above  indicated." 
(See  Blue  Print,  etc.) 

Cycloramic  Camera.  A ''  panoramic  "  cam- 
era invented  by  Percy  S.  Marcellus,  Phila- 
delphia. (See  Marcellus'  Cycloramic  Camera 
for  engraving  and  full  description.) 

Cylmdrograph.  A  panoramic  camera,  con- 
structed by  P.  Moessard,  for  portraits,  groups, 
landscape  and  shutter  exposures.  Admits 
of  taking  pictures  of  170  degrees  in  dimen- 
sion. The  shields  or  carriers  can  be  bent 
semicircularly  and  are  arranged  for  films 
that  may  be  bent.  Can  be  used  for  topo- 
graphic exposures.  For  details  of  the  vari- 
ous forms  of  panoramic  cameras,  see  Brit, 
Journ.  Almanac,  1892. 


D. 

Daguerrean    (Daguerrian).      One    who 

practises  the  daguerrotype  art. 

Daguerrotype.  The  name  applied  to  the 
original  photographic  discovery  of  MM. 
Daguerre  and  Niepce  on  silver  tablets. 
The  art  of  impressing  objects  distinctly  and 
permanently  on  silver  plates.  This  discovery 
was  first  announced  to  the  public  of  France 
in  1839.  The  first  to  take  portraits  from 
life  by  this  process  were  Professors  Draper, 
Morse,  and  Walcott,  of  New  York.  Prof. 
Draper  increased  the  sensitiveness  of  the 
plate  by  the  use  of  chlorine  gas,  and  subse- 
quently (1840)  Mr.  Claudet,  of  London, 
added  the  chloride  of  iodine  to  the  bromine 
previously  applied  by  Mr.  Goddard,  of  Eng- 
land. Since  that  time  the  art  has  made 
wonderfiil  advancement,  and  in  no  part  of 
the  world  has  it  made  such  rapid  strides  as 
in  the  United  States,  where  its  perfection  of 
manipulation,  truthfiilness  to  Nature,  exquis- 
ite tone,  delicacy  of  tint,  and  beauty  of 
finish,  places  by  general  consent  the  Ameri- 
can operator  in  the  first  rank  of  the  art. 
The  daguerrotype  process  now  consists  of 
seven  distinct  operations.  (The  silvered 
plate  is  prepared  in  large  quantities  by 
manfacturers.)  1.  Cleaning  and  polishing 
the  plate  :  For  this  it  is  necessary  to  have 
plate  blocks,  plate  vice,  spirit  lamps,  buffs 
(hand  or  machine),  nitric  acid,  alcohol,  rot- 
tenstone,  rouge,  and  prepared  cotton-wool  or 
cotton  flannel.  (See  Cleaning  the  Plate.) 
2.  Galvanizing  the  plate:  Requiring  a 
Sinn's  or  Daniels'  galvanic  battery,  a  solu- 
tion jar,  dilute  nitric  acid,  a  plate  of  pure 
silver,  chloride  and  cyanide  of  silver.  (See 
Galvanizing  the  Plate.)  3.  Sensitizing  the 
plate:  Requiring  an  iodine  box,  bromine 
box,  re-sublimed  iodine,  bromide  of  lime,  or 
other  accelerating  substance.  (See  Sensitiz- 
ing t/ie  Plate.)  4.  Exposition  of  the  plate  to 
light :  Requiring  the  photographic  camera. 
(See  Exposition  of  the  Plate.)  5.  Bringing 
out  the  picture,  or  mercurializing :  Requiring 
the  mercury  bath  with  thermometer,  per- 
fectly pure  mercury,  and  a  spirit  lamp.  (See 
Bringing  Out  the  Picture.)  6.  Fixing  the 
image:  Requiring  hyposulphite  of  soda, 
a  porcelain  dish  and  bowl,  a  pair  of  pliers 
or  forceps,  and  a  spirit  lamp.  (See  Fixing 
the  Daguerrean  Image.)  7.  Gilding  the  pic- 
ture :    Requiring  chloride  of  gold  or  auro- 
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chloride    of    sodium,    or    hyposulphite    of 
gold,  a  pair  of  pliers,  a  gilding  stand,  and  a 
spirit  lamp.     (See  Gilding  the  Picture. ) 
The  practical  details  of  the  daguerrotype 

Erocess  are  described  under  their  appropriate 
eads  in  the  various  parts  of  this  work,  as 
they  are  entirely  distinctive  from  all  other 
photographic  processes,  and  as  they  will  be 
more  readily  referred  to.  The  theoretical 
details  alone  are  given  here.  A  copper 
plate  of  moderate  thickness  is  coated 
upon  one  surface  with  a  layer  of  pure 
silver;  it  is  then  polished  with  great  care 
until  the  surface  assumes  a  brilliant  me- 
tallic lustre.  This  preliminary  operation 
of  polishing  is  one.  of  great  practical 
importance.  After  the  polishing  is  com- 
plete the  plate  is  ready  to  receive  the  sensi- 
tive coating.  This  part  of  the  process  is 
conducted  in  a  peculiar  manner.  By  expos- 
ing the  polished  surface  over  iodine  the 
vapor  attacks  the  silver,  which  in  a  short 
time  acquires  a  pale-violet  hue,  due  to  the 
formation  of  an  excessively  thin  layer  of 
iodide  of  silver.  By  prolonging  the  action 
of  the  iodine  the  violet  tint  disappears  and 
a  variety  of  prismatic  colors  are  produced, 
much  in  the  same  way  as  when  light  is  de- 
composed by  thin  plates  of  mica  or  the  sur- 
face of  mother-of-pearl.  From  violet  the 
plate  becomes  of  a  straw-yellow,  then  rose- 
color,  and  afterward  steel-gray.  By  contin- 
uing the  exposure  the  same  sequence  of 
tints  is  repeated ;  the  steel-gray  disappears, 
and  the  yellow  and  rose  recur.  The  deposit 
of  iodide  of  silver  gradually  increases  in 
thickness  during  these  changes,  but  to  the 
end  it  remains  excessively  thin  and  delicate. 
In  this  respect  it  contrasts  strongly  with  the 
dense,  creamy  layers  often  employed  in  the 
collodion  process,  and  shows  that  a  large 
portion  of  the  iodide  of  silver  must  in  such 
a  case  be  superfluous,  as  far  as  any  influence 
produced  by  the  light  is  concerned.  An 
inspection  of  a  sensitive  daguerrotype  plate 
reveals  the  microscopic  nature  of  the  actinic 
changes  involved  in  the  photographic  art, 
and  teaches  a  useful  lesson.  The  original 
process  of  Daguerre  was  conducted  with  the 
vapor  of  iodine  only ;  but  it  was  discovered 
by  Mr.  Goddard  that  the  sensibility  of  the 
plate  was  greatly  promoted  by  exposing  it 
to  the  vapors  of  iodine  and  bromide  in  suc- 
cession, the  proper  time  for  each  being  reg- 
ulated by  the  tints  assumed.  The  composi- 
tion of  this  bromo-iodide  of  silver,  so  called, 


is  uncertain  and  has  not  been  proved  to  bear 
any  analogy  to  that  of  the  mixed  salt  ob- 
tained by  decomposing  a  solution  of  iodide 
and  bromide  of  potassium  with  nitrate  of 
silver.  Observe  also  that  the  bromo-iodide 
of  silver  is  more  sensitive  than  the  simple 
iodide  only  when  the  vapor  of  mercury  is  em- 
ployed as  a  developer.  M.  Claudet  proved 
that  if  the  image  is  formed  by  the  direct 
action  of  the  light  alone,  the  usual  condi- 
tion is  reversed,  and  that  the  use  of  bro- 
mine under  such  circumstances  retards  the 
effect.  The  latent  image  of  the  daguerro- 
type is  developed  in  a  manner  different  from 
that  of  the  humid  processes  generally,  viz., 
by  the  action  of  mercurial  vapor.  Mercury 
is  a  metallic  fluid  which  boils  at  662-  Fahr- 
enheit. We  are  not,  however,  to  suppose 
that  the  iodized  plate  is  subjected  to  a  tem- 
perature at  all  approaching  to  662°.  The 
cup  containing  the  mercuiy  is  previously 
heated  by  means  of  a  spirit  lamp  to  about 
140°,  a  temperature  easily  borne  by  the 
hand  in  most  cases  without  inconvenience. 
The  amount  of  mercurial  vapor  evolved  at 
140°  is  very  small,  but  it  is  sufficient  for  the 
purpose,  and  after  continuing  the  action  for 
a  short  time  the  image  is  perfectly  devel- 
oped. There  are  few  questions  which  have 
given  rise  to  greater  discussion  amongst 
chemists  than  the  nature  of  the  daguerro- 
type image.  Unfortunately,  the  quantity  of 
material  to  be  operated  on  is  so  small  that 
it  becomes  almost  impossible  to  ascertain  its 
composition  by  direct  analysis.  Some  sup- 
pose it  to  consist  of  mercury  alone.  Others 
have  thought  the  mercury  is  in  combination 
with  metallic  silver.  The  presence  of  the 
former  metal  is  certain,  since  M.  Claudet 
showed  that  by  the  application  of  a  strong 
heat  it  can  actually  be  volatilized  from  the 
image  in  sufficient  quantity  to  develop  a 
second  impression  immediately  superim- 
posed. It  is  a  remarkable  fact  that  an  im- 
age more  or  less  resembling  that  developed 
by  mercury  can  be  obtained  by  the  jaro/o/i^'erf 
action  of  light  alone  upon  the  iodized  plate. 
The  substance  so  formed  is  a  white  powder, 
insoluble  in  solution  of  hyposulphite  of 
soda ;  amorphous  to  the  eye,  but  presenting 
the  appearance  of  minute  reflecting  crystals 
when  highly  magnified.  Its  composition  is 
uncertain.  For  all  practical  purposes  the 
production  of  the  daguerrotype  image  by 
light  alone  is  useless,  on  account  of  the 
length  of  time  required  to  effect  it.    Pure 
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homogeneous  yellow  light  has  no  action  upon 
the  daguerrotype  plate ;  but  if  the  iodized 
surface  be  firsl  exposed  to  white  light  for  a 
sufficient  time  to  impress  a  latent  image, 
and  then  afterward  to  the  yellow  light,  the 
action  already  commenced  is  continued  (see 
Continuating  Glasses),  and  even  to  the  extent 
of  forming  the  peculiar  white  deposit,  insol- 
uble in  hyposulphite  of  soda,  already  alluded 
to.  Yellow  light  may,  therefore,  in  this 
sense  be  spoken  of  as  a  developing  agent, 
since  it  produces  the  same  effect  as  the  mer- 
curial vapor  in  bringing  out  to  view  the 
latent  image.  A  singular  anomaly,  however, 
requires  notice,  viz.,  that  if  the  plate  be  pre- 
pared witii  the  mixed  vapors  of  bromine 
and  iodine  in  place  of  iodine  alone,  then  the 
yellow  light  cannot  be  made  to  develop  the 
image.  In  fact,  the  same  colored  ray  which 
continues  the  action  of  white  light  upon  a 
surface  of  iodide  of  silver  actually  destroys 
it,  and  restores  the  particles  to  their  original 
condition,  with  a  surface  of  bromo-iodide  of 
silver.  These  facts,  although  not  of  great 
practical  importance,  are  interesting  in  illus- 
tration of  the  delicate  and  complex  nature 
of  the  chemical  changes  produced  by  light. 
The  use  of  chloride  or  hyposulphite  of  gold 
to  whiten  the  daguerrotype  image  and  render 
it  more  lasting  and  indestructible  was  in- 
troduced by  M.  Fizeau.  After  removal  of 
the  unaltered  iodide  of  silver  by  hyposul- 
phite of  soda,  the  plate  is  covered  with  a 
solution  of  hyposulphite  or  chloride  of  gold. 
The  flame  of  a  spirit  lamp  is  then  applied 
until  the  liquid  begins  to  bubble.  Shortly 
a  change  is  seen  to  take  place  in  the  appear- 
ance of  the  image ;  it  becomes  whiter  than 
before,  and  acquires  great  force.  This  fact 
seems  to  prove  conclusively  that  metallic 
mercury  enters  into  its  composition,  since  a 
surface  of  silver — such,  for  instance,  as  that 
of  the  collodion  image — is  darkened  by 
hyposulphite  of  gold.  The  difference  in 
the  action  of  the  gilding  solution  upon  the 
image  and  the  pure  silver  surrounding  it 
illustrates  the  same  fact.  This  silver,  which 
appears  of  a  dark  color  and  forms  the 
shadows  of  the  image,  is  rendered  still 
darker,  a  very  delicate  crust  of  metallic 
gold  gradually  forming  upon  it,  whereas 
with  the  image  the  whitening  effect  is  im- 
mediate and  striking. — H.  H.  Snelling. 

Daguerrotype  Film.    The  sensitive  film 
of  the  daguerrotype  is  different  in  many  re- 
spects from  that  of  the  calotype  or  collodio- 
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type.  The  latter  may  be  termed  wet  pro- 
cesses, in  contradistinction  to  the  former, 
where  aqueous  solutions  are  not  employed. 
The  daguerrotype  film  is  a  pure  and  isolated 
iodide  of  silver,  formed  by  the  direct  action 
of  the  iodine  upon  the  silver.  Hence  it 
lacks  one  element  of  sensitiveness  possessed 
by  the  others,  viz.,  the  presence  of  soluble 
nitrate  of  silver  in  contact  with  the  particles 
of  iodide  of  silver.  It  is  important  to  re- 
member that  the  iodide  of  silver  prepared 
by  acting  with  vapor  of  iodine  upon  metallic 
silver  is  different  in  its  photographic  action 
from  the  yellow  salt  obtained  by  double  de- 
composition between  iodide  of  potassium  and 
nitrate  of  silver.  A  daguerrotype  film,  when 
exposed  to  bright  light,  first  darkens  to  an 
ashy-gray  color  and  then  becomes  nearly 
white ;  the  solubility  in  hyposulphite  of 
soda  being  at  the  same  time  lessened.  A 
collodion  film,  on  the  contrary,  if  the  excess^ 
of  nitrate  of  silver  be  washed  off,  although' 
it  is  capable  of  receiving  the  radiant  im- 
pression in  the  camera,  does  not  alter  either 
in  color  or  solubility  by  exposure  even  to 
the  sun's  rays. 

Dallastype.  A  photo-electric  engraving 
and  etching  process,  discovered  by  Duncan 
C.  Dallas,  lor  making  cuts  or  blocks  for 
book-  and  copper-printing  presses. 

Dallmeyer's  Triple  Achromatic  Lens.  As 
its  name  indicates,  this  lens  is  the  invention 
of  Mr.  J.  H.  Dallmeyer,  of  London.  It  has 
a  focal  length  of  about  18  inches,  and  con- 
sists of  three  achromatic  combinations  ;  the 
front  and  back  are  "positive ;"  the  former 
2i  inches,  the  latter  sj  inches  in  diameter. 
Between  the  two  is  situated  an  achromatic 
"negative"  combination  of  1^  inch  diame- 
ter. Each  of  the  three  has  its  contact  sur- 
faces cemented,  and  therefore  the  total  num- 
ber of  "reflecting"  surfaces  does  not  exceed 
those  of  the  portrait  lens.  The  "  negative  " 
combination  is  of  such  form  and  focal  power 
as  are  required  for  the  correction  of  the 
central  and  excentrical  pencils,  and  with 
full  aperture  (1^  inch,  or  rather  If  inch — for 
the  rays,  after  refraction  by  the  front  "  posi- 
tive," are  convergent  upon  the  second  or 
"  negative  "  combination,  which  constitutes 
the  limiting  aperture)  the  lens  is  free  from 
spherical  and  chromatic  aberration  both  at 
the  centre  and  margin  of  the  picture,  and 
the  field  is  flat.  With  the  whole  aperture, 
the  lens  covers  a  plate  10x10  inches,  equally 
illuminated  to  the  corners.    With  1   inch 
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aperture,  it  covers  a  plate  12x12.  When 
the  "  negative  "  combination  is  removed,  the 
focal  length  of  the  lens  is  reduced  to  8  inches, 
and  works  in  about  the  same  time  as  the  or- 
dinary portrait  lens ;  but  the  field  is  not  so 
flat. 

Damaskeening.  The  art  of  beautifying 
iron  or  steel  by  engraving  and  inlaying  with 
gold  and  silver  wire.  (See  Heliographic 
Damaskeening. ) 

Dammar.  Syn.,  Gum  dammar.  A  resin- 
ous substance  obtained  from  the  Amboyna 
pine  in  the  East  Indies ;  yellowish  in  color, 
and  odorless ;  soluble  in  turpentine,  alcohol, 
chloroform,  and  benzole.  Used  as  a  basis  in 
the  preparation  of  photographic  varnishes. 
A  weak  solution  of  gum  dammar  in  turpen- 
tine forms  an  excellent  retouching  varnish. 

Dark  Chamber.  This  term  is  sometimes 
applied  to  the  camera  box,  and  is,  therefore, 
.synonomous  with  it.     (See  Camera.) 

Darken.  The  change  which  photographic 
paper  undergoes  when  submitted  to  the  light 
for  the  production  of  the  shadows. 

Dark-Room.  The  room  in  which  the 
sensitive  materials  used  in  photography  are 
manipulated  is  called  the  dark-room.  Much 
of  the  pleasure  and  quality  of  photographic 
work  depends  upon  the  convenience  of  the 
dark-room,  the  construction  and  arrange- 
ment of  which  should  have  careful  consid- 
eration. A  model  dark-room  should  be  not 
less  than  10  x  8  feet  in  dimensions ;  prefera- 
bly lighted  from  the  north  as  freely  as  is 
consistent  with  safety  in  manipulation  ;  the 
windows  should  be  glazed  with  yellow  or 
ruby  glass,  or  a  combination  of  a  sheet  of 
cathedral-green  between  two  canary-tinted 
glasses  will  be  found  less  injurious  to  the 
eyesight  of  the  operator.  The  light  so 
admitted  to  the  dark-room  should  be  fre- 
quently tested  as  to  its  safety.  Where  arti- 
ficial light  is  used  it  should  be  screened  with 
glass  similar  to  that  used  in  the  windows. 
With  orthochromatic  plates  deep  ruby  light 
is  preferable.  The  furnishings  of  a  dark- 
room should  include  a  roomy  sink  for  devel- 
opment, with  a  plentiful  supply  of  water,  a 
table,  and  a  convenient  shelf  for  the  fixing 
and  clearing  baths,  with  shelves  and  lockers 
for  chemicals,  holders,  and  other  requisites. 
The  ventilation  of  the  dark-room  should  be 
looked  after ;  and  the  room  should  be  fre- 
quentlv  cleaned  with  a  damp  cloth  or  mop. 

Dark-Boom  Lantern.  There  are  many 
inventions  for  protecting  the  sensitive  plates 


from  light.  The  contrivance  shown  in  Fig. 
61  is  the  invention  of  Mr.  John  Carbutt, 
and  is  one  of  the  many  forms  in  use. 


FIG.  61. 


Dark-Room  Illuminator.  Devised  by  Mr. 
A.  M.  de  Silva.  (See  Fig.  62).  Very  many 
failures  are  occasioned  by  the  miserable  light 
of  the  dark-room.  Anyone  with  a  little  inge- 
nuity and  at  a  trifling  cost,  can  fit  up  quite  a 
brilliant  light  into  the  window  of  the  chemical 

Fig.  62. 


room.  By  taking  a  small  packing-case,  cut- 
ting the  bottom  in  half,  so  as  to  form  a  door 
to  admit  daylight  when  desired,  and  fitting 
into  the  other  half  one  or  more  five-pound 
bottles  filled  with  a  saturated  solution  of 
bichromate  of  potash,  a  perfectly  safe  light 
is  obtained.  The  cut  represents  the  light  as 
seen  from  the  inside  of  the  room.  After  the 
piece  is  sawed  out,  so  that  nearly  the  half  of 
the  bottle  will  set  in  it,  a  piece  of  cloth  is 
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stretched  tightly  over  it;  a  cut  is  made  in  it 
so  that  the  bottle  rests  snugly  into  it,  thus 
preventing  the  light  from  passing  through 
the  outer  edges,  the  bottom  oeing  supported 
by  a  board  with  small  strips  nailed  around, 
to  cut  off  the  light  from  the  bottom  of  the 
l)()ttle.  The  bottles  should  not  be  corked; 
use  a  piece  of  glass  laid  on  the  top,  to  keep 
out  the  dust.  While  developing  gelatine 
plates  a  piece  of  ruby  glass  can  be  placed 
Detween  the  bottle  and  the  light  in  a  minute, 
the  light  from  which  is  much  more  com- 
fortable for  the  eyes  than  the  glimmer  of  a 
little  lamp,  or  the  ruby  paper,  through  which 
you  can  see  nothing.  If  the  window  faces 
the  sun,  it  will  be  found  a  very  convenient 
warming-closet  for  the  developer. 

Dark-Slide.  This  term  is  applied  to  the 
shield  which  holds  the  daguerrotype  or  glass 
l)late  for  exposition  in  the  camera. 

Fig.  63. 


Dark  Tent.  Fig.  63  shows  the  interior 
of  the  dark  tent  used  by  outdoor  operators 
when  photographers  employed  the  wet-plate 
process.  Photography  of  to-day  does  not 
require  such  a  device,  since  dry  plates  have 
made  it  unnecessary.    The  diagram  shows 


the  dipping-bath  and  bottles  and  the  operator 
in  the  act  of  pouring  the  solution  upon  the 
plate.  It  was  necessary  for  him  to  carry 
from  50  to  65  pounds  of  this  sort  of  para- 
phernalia when  working  in  the  field. 

Dead  Background  for  Glass  Positives. 
To  produce  this  effect,  take  of  ultramarine 
24  grains ;  loaf  sugar  7  grains  ;  gum  arable 
6  or  7  drops ;  ox-gall  4  or  5  drops.  These 
ingredients  should  be  mixed  together  on  a 
piece  of  plate  glass,  ground  on  the  side  you 
intend  to  work.  Having  put  your  colors, 
etc.,  on  the  glass,  you  must  get  something 
to  grind  them  with:  a  piece  of  polished 
agate,  or  a  lump  of  glass  with  one  smooth 
surface  will  answer  very  well.  With  this 
grind  all  together  until  they  are  thoroughly 
mixed  and  very  fine.  After  you  have  done 
this  get  a  sable  pencil  of  moderate  size, 
take  up  some  of  the  color  from  the  glass, 
and  go  around  the  edge  of  the  portrait  on 
one  side,  and  then  work  from  the  portrait  to 
the  edge  of  the  glass;  then  do  the  other 
side  the  same.  You  must  now  leave  your 
picture  to  dry,  which  it  will  do  in  about  a 
minute ;  when  dry,  take  a  dry  sable  pencil 
and  go  over  the  ground  with  the  powder  dry- 
color  of  the  tint  you  wish  the  ground  to  be.  If 
you  wish  a  very  fine  ground  you  must  grind 
your  dry  colors  with  a  little  Canada  balsam 
and  turpentine,  and  with  this  work  over 
your  background  instead  of  the  plain  colors, 
but  be  sure  not  to  let  it  touch  the  head  or 
dress  of  the  figure  or  you  will  spoil  your 
picture. 

Decant.  To  pour  off  the  clear  super- 
natant liquid  from  the  settlings  in  a  dish  or 
bottle,  without  filtering. 

Declinometer.  An  instrument  iQpr  meas- 
uring the  declination  of  the  magnetic 
needle. 

Decolorizing  Albuminate  of  Silver.  The 
silver  solution  upon  which  albumen  paper 
is  floated,  for  the  purpose  of  sensitizing  it, 
gradually  becomes  colored  of  a  brownish  tint, 
by  portions  of  albumen  dissolving  off  the 
paper.  The  process  by  which  this  colora- 
tion is  destroyed  and  the  solution  rendered 
clear  again,  is  termed  "  decolorizing."  Fil- 
tering through  animal  charcoal  and  kaolin 
(China  clay)  has  been  recommended,  but 
Mr.  J.  G.  Tunny  has  discovered  the  follow- 
ing process,  which  is  much  more  effective. 
Take  the  discolored  bath  and  carefully  add 
a  few  drops  of  a  saturated  solution  of  citric 
acid ;  the  fiurst  drop  will  at  once  indicate  if  it 
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has  combined  with  the  silver.  If  a  white, 
curdy  deposit  does  not  take  place,  add  a 
drop  of  liquor  ammonia,  which  will  at  once 
produce  the  effect.  It  may  be  advisable  to 
add  a  few  drops  more  of  the  acid.  This,  to  a 
certain  extent,  has  to  be  regulated  by  the 
amount  of  coloring  matter  present  in  the 
bath.  This  can  be  easily  ascertained  by 
seeing  if  the  fluid  passes  through  the  filter 
clear.  If  it  is  found  that  the  color  has  not 
been  entirely  discharged,  a  drop  or  two  more 
of  acid  may  be  put  into  the  bath ;  but  let  it 
be  observed,  each  drop  produces  its  certain 
amount  of  citrate  of  silver.  If  it  does 
not,  then  a  drop  of  ammonia  must  be  re- 
sorted to.  The  whole  must  then  be  filtered 
through  some  common  filtering-paper.  This 
operation  requires  great  care;  for  if  too 
much  citric  acid  be  added  a  very  large  addi- 
tion of  ammonia  will  be  required,  and  the 
consequence  is  considerable  waste  of  silver, 
from  the  large  amount  of  citrate  of  silver 
left  on  the  filter.  This,  however,  may  be 
rendered  serviceable  by  re-dissolving  it  with 
aqua  ammonia  and  using  it  for  plain  paper 
printing.  If  this  application  of  citric  acid 
be  judiciously  made,  it  is  surprising  what 
little  waste  will  be  incurred  to  produce  such 
a  wonderful  result.  The  bath  in  its  neutral 
or  alkaline  state  will  at  once  allow  of  the 
citrate  of  silver  being  formed  on  the  addi- 
tion of  the  first  drop  of  citric  acid ;  on  the 
,  contrary,  if  the  bath  is  acid,  no  such  forma- 
tion will  take  place,  and  the  anxious  ex- 
pectant will  be  disappointed  unless  the 
ammonia  is  used. 

Decompose.  To  separate  the  constituents 
of  a  body  or  substance. 

Decomposition.  Analysis;  the  art  of 
separating  the  constituent  parts  of  a  com- 
pound body  or  substance.  Decomposition 
differs  from  mechanical  division,  as  the  lat- 
ter effects  no  change  in  the  character  of  the 
body  divided,  whereas  the  parts  decomposed 
have  properties  very  different  from  those  of 
the  substance  itself.  Decomposition  is 
effected  by  light,  heat,  and  chemical  action. 
The  decomposition  of  the  sensitive  surface 
by  light  is  one  of  considerable  importance 
to  the  photographer;  we  therefore  quote 
Mr.  Hard  wick's  remarks  on  this  subject : 

"Sensitive  papers,  prepared  with  the 
chloride  of  silver  in  the  manner  above 
directed,  will  naturally  contain  a  considera- 
ble quantity  of  this  salt,  distributed  not  only 
upon  the  surface  but  also  in  the  substance 


of  the  paper.  It  must  not,  however,  be  im- 
agined that  the  whole  of  this  chloride,  or 
indeed  anything  approaching  thereto,  is 
affected  by  the  luminous  radiations.  The 
darkening  which  takes  place  is  exceedingly 
superficial,  and  although  the  black  color  may 
be  intense,  yet  the  amount  of  reduced  silver 
which  goes  to  form  it  is  so  small  that  it  can- 
not conveniently  be  estimated  by  chemical 
reagents. 

"  Now  a  knowledge  of  the  almost  infini- 
tesimal nature  of  the  changes  which  take 
place  in  photography  is  practically  usetiil, 
because  it  leads  us  to  pay  more  attention  to 
the  condition  of  the  surface  of  the  sensitive 
salt,  in  contradistinction  to  the  layer  which 
lies  immediately  beneath. 

"  It  is  particularly  important  to  bear  such  a 
fact  in  mind  in  the  preparation  of  the  more 
sensitive  papers  containing  the  iodide  of 
silver t  and  intended  to  be  used  in  conjunc- 
tion with  a  *  developer '  but  it  is  also  useful 
in  the  case  of  the  ordinary  chloride  of  silver 
paper  just  described. 

"  For  instance,  if  in  preparing  such  paper 
the  sheet  be  allowed  to  remain  upon  the  salt 
solution  until  it  is  thoroughly  saturated  in 
every  part,  and  then  it  be  hung  up  by  means 
of  a  pin  to  dry,  the  superficial  stratum  of 
liquid  does  not  sink  into  the  substance  of  the 
paper,  but  evaporates  and  leaves  behind  a 
layer  of  saline  particles,  which  are  certainly 
not  favorably  situated  for  subsequent  pho- 
tographic action. 

"On  the  other  hand,  if  the  sheet  be  removed 
at  a  somewhat  earlier  period,  this  same 
stratum  of  liquid  is  absorbed  more  or  less 
completely,  and  the  formation  of  a  crust  is 
avoided. 

"  The  kind  of  surface  which  it  is  desirable 
to  obtain  is  just  such  a  one  as  would  be 
left  after  'blotting  off'  between  sheets  of 
bibulous  paper,  that  is  to  say,  a  surface 
neither  wet  nor  dry,  but  in  an  intermediate 
state;  moist  at  first,  and  afterward,  when 
the  evaporation  is  complete,  leaving  the 
particles  in  a  fine  state  of  division,  and  each 
one  in  contact  with  organic  matter." 

Deepening.  Intensifying ;  creating  greater 
strength  of  color ;  giving  more  vigor  or  force 
to  the  shadows  of  a  negative  or  positive. 
This  is  effected  by  re-developing  with  pyro- 
gallic  acid  and  silver ;  protosulphite  of  iron, 
acetic  acid,  and  silver;  or  by  the  various 
methods  of  intensifying.  (See  Re-developing 
and  Intensifying.) 
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Deepest  Shadows.  The  darkest  parts  of 
a  photojjcraph,  represented  in  the  negative  by 
nearly  clear  glass. 

Deliquesce.  To  melt  gradually  and  be- 
come liquid  by  attracting  and  absorbing 
moisture  from  the  atmosjphere. 

Density.  Closeness  of  constituent  parts ; 
compactness.  Density  is  opposed  to  rarity, 
and  in  philosophy  the  density  of  a  body  in- 
dicates the  quantity  of  matter  contained  in 
it  under  a  given  bulk.  If  a  body  of  equal 
bulk  with  another  is  of  double  the  density, 
it  contains  double  the  quantity  of  matter. 
Photographers  often  mistake  intensity  for  den- 
sity, whicn  often  leads  to  poor  results  in  the 
negative  process.  By  comparing  this  defini- 
tion with  that  for  intensity,  they  will  readily 
see  their  error.  In  deepening  a  photographic 
negative,  density  must  accompany  intensity, 
or  sufficient  opacity  will  not  be  obtained  to 
make  the  negative  a  good  printing  medium. 

Dephlogisticated  Air.  An  elastic  fluid 
capable  of  supporting  animal  life  and  flame 
much  longer  than  common  air.  (See  Oxy- 
gen). 


same  distance  as  before,  to  C  or  B,  we  find 
that  the  image  of  the  point  a  is  consider- 
ably reduced.  If  we  now  look  at  Fig.  67, 
we  see  that  only  E  can  be  sharp  on  the 
screen,  and  if  the  screen  be  moved  toward 
the  lens  until  the  points  F  and  G  are  sharply 
defined  upon  it,  then  the  point  E  will  lie  be- 
yond the  screen  and  become  indistinct ;  but 
if  we  provide  the  lens  with  a  small  central 
diaphragm,  we  can  find  a  place  for  the 
screen  where  all  three  points  can  be  brought 
to  it,  without  the  images  being  sensibly 
diminished  in  sharpness.  Now,  let  us  see 
what  takes  place  if  we  move  the  diaphragm 
to  a  proper  distance    from   the   lens.     A, 

B,  C  (Fig.  65)  are  distant  points,  L  a  con- 
verging lens.  Let  us  trace  the  course  of  the 
rays,  commencing  from  the  points  A,  B,  C. 
The  rays  from  the  point  B,  situated  in  the 
axis,  and  the  image  of  the  point  B  will  be 
formed  at  F,  the  principal  focus.  But  it  is 
different  with  the  rays  coming  from  A  and 

C.  The  rays  proceeding  from  the  point  A 
(A  I,  A  II,  A  III,  A  IV,  A  v),  are  refracted 
to  a,  b,   c,  d,   e;   similarly,  the    rays  from 


Fig.  64a. 


Fig.  65. 


Fig.  66. 


Depth  of  Focus.  The  property  of  a  lens 
to  give  a  tolerably  clear  image  of  objects 
not  in  one  plane.  Fig.  64a  and  Fig.  64b  will 
make  it  plain.  In  Fig.  64a  we  make  use  of 
the  whole  aperture  of  a  lens,  D.     RE  are 

f)arallel  rays,  striking  the  margin  of  the 
ens.  The  image  is  formed  at  a  screen,  A ; 
if  the  screen  is  moved  to  B  or  C,  the  image 
of  the  point  a  spreads  out,  because  the 
angle  of  the  crossing  rays  is  large.  When 
the  same  lens,  D  (Fig.  64b),  is  provided  with 
a  diaphragm,  so  as  to  reduce  the  aperture 
considerably,  the  focus  of  the  rays  K  R  is 
still  at  a.    If  we  now  move  the  screen  the 


Fig.  67. 


the  point  C  are  refracted  to  a^,  b\  </,  d,  e^, 
occasioning,  as  we  have  seen  before,  spheri- 
cal aberration.  If  we  place  a  screen  at  the 
principal  focus,  F,  it  will  not  receive  a  dis- 
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tinct  image,  even  if  we  have  a  concave 
screen ;  as  will  be  observed,  all  the  rays  out- 
side of  the  axis  arrive  at  different  distances 
behind  the  lens.  You  notice  that  none  but 
the  rays  A  iv  and  A  v,  C^  and  C5,  have  their 
foci  near  the  plane  of  the  screen  M  N.  Now 
if  we  find  a  place  for  a  diaphragm,  so  that 
only  these  rays  pass  the  lens,  and  the  depth 
of  the  lens  is  as  great  as  c/  M  (Fig.  66),  we  may 
expect  a  pretty  sharp  image  on  a  plane  screen. 
By  looking  over  the  figure,  we  see  that  such  a 
plane  is  in  o  P  (Figs.  65  and  66).  A  dia- 
phragm in  this  place,  and  of  the  proper  size, 
will  allow  only  the  most  favorable  rays  to 
pass,  and  a  tolerably  flat  and  sharp  image  is 
obtained.  The  smaller  the  diaphragm  the 
sharper  and  flatter  the  image.  But  as  we 
mentioned  before,  small  diaphragms  have 
the  disadvantage  that  the  light  is  cut  off  to 
so  large  an  extent ;  and  for  most  purposes 
the  lens  becomes  useless.  But  suppose  we 
would  employ  a  negative  lens,  under  the 
same  conditions,  we  would  have  no  real  im- 
age, but  a  virtual  one,  the  curvature  of  the 
field  would  be  reversed,  and  the  marginal 
rays  have  a  longer  focus  than  the  central 
ones.  Therefore,  it  is  possible  to  associate 
a  negative  with  a  positive  lens  and  to  render 
the  field  flat. 

Desiccate.  To  dry ;  to  exhaust  of  moist- 
ure ;  to  become  dry. 

Desiccating  Box.  A  box  for  the  purpose 
of  preserving  sensitive  photographic  paper ; 
invented  by  Mr.  Spiller,  of  England.  The 
construction  of  the  box  is  very  simple.  It 
consists  of  an  oblong  pine-wood  chest,  raised 
a  little  from  the  floor  by  being  made  to  rest 
on  two  battens.  It  has  a  rim  cover  with  a 
tolerably  deep  rim  on  all  sides  to  guard 
against  the  possibility  of  light  entering; 
and  within  the  box,  covering  the  entire  area 
of  the  bottom,  is  a  shallow  wooden  tray  for 
holding  the  supply  of  quick-lime.  Above 
the  tray  is  fitted  a  wooden  partition,  perfor- 
ated with  numerous  small  holes  and  clamped 
to  prevent  warping.  This  is  readily  lifted 
out  when  it  is  necessary  to  renew  the  lime. 
In  its  place  it  constitutes  a  false  bottom  on 
which  to  lay  the  prepared  paper  after  it 
has  been  air-dried.  The  perforated  bot- 
tom and  the  interior  of  the  box  above  it 
should  be  well  blackened;  but  with  the 
lime  tray  this  is  unnecessary.  The  lime 
should  be  put  in  in  unslaked  lumps  and 
should  be  renewed  when  these  lumps  have 
all  become  slaked  or  reduced  to  powder. 


Desiccation.    Drying. 

Detail  in  the  Shadows.  The  darkest  parts 
in  the  shaded  portions  of  a  picture,  which 
must  have  sufficient  exposure  in  order  to 
show  themselves  on  the  plate.  A  picture 
showing  these  details  is  called  a  fully-ex- 
posed one. 

Detective  Cameras.  Many  forms  of  the 
hand-camera  are  so  constructed  as  to  appear 
unlike  the  ordinary  photographic  camera 
familiar  to  the  public ;  such  are  generally 
called  detective  cameras,  and  may  be  used 
in  public  without  attracting  attention.  One 
camera  of  this  kind  is  concealed  within  an 
ordinary  hand-bag  of  convenient  size;  an- 
other in  a  watch-case  or  purse,  or  contained 
within  the  frames  of  a  field-glass,  etc. 
These  fanciful  forms  are  not,  however,  as 
commonly  used  as  the  ordinary  hand-cam- 
era, consisting  of  a  complete  camera,  lens, 
etc.,  incased  in  a  neat  leather  cover  without 
outside  fittings  or  appurtenances.  Details 
of  the  various  forms  of  hand-cameras  may 
be  seen  by  reference  to  the  catalogue  of  any 
dealer  in  photographic  apparatus. 

Detergents.  The  name  given  to  mixtures 
used  for  cleaning  glass,  etc.  For  cleaning 
plain  glass  a  solution  of  alcohol  100  ounces, 
tripoli  5  ounces,  and  iodine  1  ounce,  is 
generally  employed.  To  remove  old  films 
from  gelatine  negatives  a  saturated  solution 
of  washing  soda  is  excellent ;  to  remove  old 
collodion  films  1  ounce  of  nitric  acid  in  6 
ounces  of  water  is  recommended,  while  for 
cleaning  opal  glass  a  two  per  cent,  solution 
of  caustic  soda  is  used. 

Developer.  The  name  given  to  any 
chemical  agent  which  makes  visible  the 
latent  image  on  any  sensitive  surface,  or 
which  develops  out  a  faintly  impressed  im- 
age obtained  upon  a  positive  paper.  Devel- 
opers are  generally  classed  as  acid  or  alka- 
line, according  to  their  nature,  or  their 
reaction  with  the  sensitive  surface  employed. 
The  principal  developers  used  in  the  devel- 
opment of  gelatino-bromide  plates  are  fer- 
rous oxalate,  pyrogallol,  hydroquinone,  eiko- 
nogen,  amidol,  paramidophenol,  hydroxyla- 
mine,  catechol,  metol,  and  glycin;  for 
bromide  papers,  ferrous  oxalate,  pyro-hydro- 
quinone,  hydroxylamine,  eikonogen,  ferrous 
citrate  or  acetate,  amidol,  metol,  or  glycin 
may  be  used ;  for  positive  chloride  emulsion 
papers,  pyrogallol,  gallic  acid,  and  metol 
are  recommended.  These  may  be  found  re- 
ferred to  under  their  respective  headings. 
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Developer-Holder.  Consisting  of  a  two- 
pound  bottU'  witli  the  bottom  removed  and 
corked  tightly.  B  is  a  small  faucet  connect- 
ing with  the  interior  of  the  bottle  by  a  short 
glass  tube,  C ;  D  is  a  scale  made  of  naper 

fasted  outside.    It  is  all  used  as  follows: 
'our  in  water  to  fill  up  to  the  top  of  the 
tube  C,  where,  of  course,  all  excess  will 

Fio.  68. 


Fig.  69. 


overflow.  Make  a  mark  upon  the  strip  of 
paper  where  the  water  now  stands.  This  is 
zero.  Close  the  faucet  now  thoroughly, 
pour  16  ounces  of  water  into  the  bottle,  and 
mark  the  lever  upon  the  paper  strip,  and 
then  divide  down  to  zero  with  dividers  into 
sixteen  spaces. 
This  will  repre- 
sent ounces;  num- 
ber them  accord- 
ingly. 

Developing 
Bottle.  This  ap- 
paratus is  for  pre- 
serving the  fer- 
rous oxalate 
developer  f  r  o  m 
the  action  of  the 
air.  It  consists 
of  a  wide-mouth 
bottle,  in  the  cork 
of  which  are  in- 
serted two  tubes. 
One  tube  is  bent 
for  the  delivery  of  the  solution  into  a  tray 
when  required  for  use.  The  other  one  is  a 
thistle-mouthed   funnel  through    which  to 


{)0ur  the  solution  back  into  the  bottle.  A 
ayer  of  paraffin  protects  it  from  the  air.  In 
usin^  this  bottle  the  mouth  of  the  operator  is 
applied  to  the  funnel  and  air  is  blown 
through  it  to  expel  the  liquid  through  the 
delivery  tube. 

Developing  Plate-Holder.  An  instru- 
ment for  holding  the  plate  during  develop- 
ment, for  the  purpose  of  avoiding  staining. 
It  consists  of  a  shank  of  stout  silver-plated 
wire,  at  one  end  of  which  is  a  ring  which 
forms  the  handle,  and  at  the  other  a  fixed 
gutta-percha  rest  or  holder.  Opposite  to 
this  is  another  shoulder  of  gutta-percha, 
which  slides  along  the  wire.  Stretched  over 
the  fixed  and  the  movable  shoulder  is  a  vul- 
canized India-rubber  band.  In  each  piece 
of  gutta-percha  is  an  aperture,  so  that  when 
a  plate  is  placed  with  one  corner  in  each 
gutta-percha  rest  diagonally,  it  only  touches 
at  the  extreme  edges.  The  plate  is  held 
firmly  in  this  position  by  the  India-rubber 
band,  which  by  its  elasticity  holds  with  equal 
facility  any  size,  from  a  quarter  plate  to  a 
whole  plate,  or  larger.  The  contrivance  is 
light,  compact,  efficient,  and  cheap,  and  will 
completely  realize  the  possibility  of  photog- 
raphy with  clean  finders. 

Developing  Solution.  Solutions  for  the 
development  or  bringing  out  of  the  latent  pho- 
tographic image  by  the  wet  process.  Almost 
every  photographer  has  a  formula  peculiar  to 
himself  for  making  this  solution.  The  ones 
given  below  ar^  merely  examples.  There  is 
no  end  to  the  modifications  and  material 
used. 

Negative  Formula,  1 : 

Water 20  ounces. 

Protosulphate  of  Iron       .       .       1  ounce. 

Dissolve  and  filter,  and,  as  required  for 
use,  to  every  8  ounces  of  the  solution  add 
2  ounces  of  acetic  acid  No.  8,  and  1  ounce 
95°  alcohol.  If  this  solution  acts  too  rap- 
idly, lessen  the  proportion  of  protosulphate 
of  iron :  if  too  slow  add  more  of  the  salt. 


Negative  Formula,  2 : 

Water  .... 
Protosulphate  of  Iron 
Glacial  Acetic  Acid  . 
Alcohol 

Negative  Formula,  3 : 


Water  . 

Pyrogallic  Acid  . 
Glacial  Acetic  Acid 


16  ounces. 
320  grains. 
320  drops. 
160     '• 


12  ounces. 
9  grains, 
3arachm£ 
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Negaiive  Formula,  4 

Water  .... 
Pyrogallic  Acid 
Glacial  Acetic  Acid  . 
Alcohol 


Positive  Formula^  1 : 


Water  .... 
Protosulphate  of  Iron 
C.  P.  Nitric  Acid 
Alcohol 


Positive  Formula,  2 : 


Water  . 

Sulphate  of  Iron 
Nitrate  of  Potash 
Glacial  Acetic  Acid 
Alcohol 


Positive  Formula,  3 : 

Water 
Nitric  Acid 
Pyrogallic  Acid  . 

Positive  Formula,  4 : 


Water  .... 
Protosulphate  of  Iron 
Acetic  Acid,  No.  8     . 
Nitric  Acid 
Alcohol 


1  ounce. 

1  grain. 
10  to  20  drops. 
10  drops. 


16  ounces. 
320  grains. 
320  drops. 

10     " 


1  ounce. 
15  grains. 
10     " 
20  minims. 


1  fluidounce. 
1  drop, 
'rains. 


Positive  Formula,  5 : 

Protosulphate  of  Iron 
Nitrate  of  Potash 
Acetic  Acid,  No.  8     . 
Water 


2gr 


1  quart. 

2  ounces. 
2     " 

%  ounce. 


1  ounce. 

3  ounces. 
1  quart. 


All  these  solutions  must  be  filtered  before 
use,  and  should  be  mixed  as  directed  for 
No.  1  negative  formula.  (See  Printing  by 
Development.) 

Fig.  70. 


Developing  Tent.    One  of  many  contri- 
vances used   for  changing  and  developing 


plates  in  or  out  of  doors.  It  is  constructed  of 
a  wooden  frame  and  may  be  covered  with 
rubber  or  black  muslin  lined  with  yellow  to 
secure  darkness.  At  P  a  transparent  color- 
screen  is  placed.  The  curtain,  V,  is  made  to 
wrap  about  the  person  of  the  operator  so  as 
to  exclude  all  light. 

The  arrangements  for  waste  are  at  d  d, 
and  S  is  the  seat. 

Development.  The  operation  of  making 
visible  the  image  impressed  by  light  upon 
any  sensitive  surface  employed  in  photogra- 
phy is  called  development ;  this  operation  is 
necessarily  done  in  non-actinic  light  in  the 
dark-room.  The  method  of  development 
in  this  or  that  process  varies  according  to 
the  sensitive  surface  and  developing  agent 
used,  and  may  be  found  in  detail  under  the 
headings  of  the  several  processes.  The 
general  theory  of  development  in  the  com- 
monly used  gelatino-bromide  process  of 
negative-making  may  be  briefly  summarized 
as  follows :  When  a  gelatino-bromide  plate 
is  exposed  to  the  action  of  light  the  sensi- 
tive film  undergoes  a  change,  the  elements 
of  which  it  is  composed  (silver  and  bromine) 
losing  their  aflinity  for  each  other,  and  a 
state  of  incipient  decomposition  is  set  up. 
If  an  exposed  film  is  subjected  to  the  action 
of  a  reagent  which  has  a  reducing  power 
over  the  modified  silver  bromide,  the  action 
of  light  upon  the  film  is  continued  and  in- 
tensified by  the  further  decomposition  of  the 
molecules  of  the  film  impressed  by  light. 
This  continuing  action  constitutes  develop- 
ment, and  by  it  the  image  impressed  on  the 
film  is  made  visible,  a  dark  deposit  of  silver 
resulting  from  the  application  of  the  devel- 
oper or  reducing  agent  in  those  parts  of  the 
film  affected  by  light  in  proportion  to  the 
intensity  of  the  light  action.  When  the 
action  of  the  reducing  agent  is  too  strong 
we  have  a  general  reduction  of  silver  over 
the  entire  sensitive  surface,  resulting  in 
what  is  known  as  fog. 

"  Development  of  the  Image.  The  action 
of  the  developing  solutions  upon  the  film 
after  exposure  to  light,  by  which  the  latent 
image  is  made  visible.  It  has  been  shown 
that  the  continued  action  of  light  upon 
certain  salts  of  silver  results  in  the  separa- 
tion of  elements  like  chlorine  and  oxygen, 
and  the  partial  reduction  of  the  compound. 
It  is  also  known  that  bodies  possessing  aflSn- 
ity  for  oxygen,  such  as  sulphate  of  iron  and 
pyrogallic  acid,  tend  to  produce  a  similar 
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effect ;  acting  in  some  cases  with  great  energy 
and  precipitating  metallic  silver  in  a  pure 
state.  In  forming  an  extemporaneous  theory 
on  the  production  of  the  latent  image  in  the 
camera,  it  would  therefore  be  natural  to  sup- 
pase  that  the  process  consisted  in  setting  up 
a  reducing  action  upon  the  sensitive  surface 
by  means  of  light,  afterward  to  be  continued 
by  the  application  of  the  developing  solu- 
tion. This  idea  is,  to  a  certain  extent,  correct; 
but  it  requires  some  explanation.  The  effects 
produced  by  the  light  and  the  developer  are 
not  so  precisely  similar  that  the  one  agency 
can  always  be  substituted  for  the  other; 
an  insufficient  exposure  in  the  camera  can- 
not be  remedied  by  prolonging  the  develop- 
ment of  the  image.  In  the  photographic 
process  on  paper  it  is  indeed  found  that  a 
certain  latitude  may  be  allowed ;  but  as  a 
rule,  it  should  be  stated  that  a  definite  time 
is  occupied  in  the  formation  of  the  visible 
image,  which  may  not  be  shortened  or  ex- 
tended beyond  its  proper  limits  with  impu- 
nity. There  is  a  maximum  point  beyond 
which  no  advance  is  made ;  hence  if  the 
plate  be  not  then  removed  from  the  camera, 
those  portions  of  the  in^age  formed  by  the 
brightest  lights  are  speedily  overtaken  by 
the  *'  half-tones,"  so  that,  on  developing,  an 
image  appears  without  that  contrast  between 
lights  and  shadows  which  is  essential  to  the 
artistic  effect.  On  the  other  hand,  in  case  of 
insufficient  exposure,  the  feeble  rays  of  light 
not  having  been  allowed  time  to  impress  the 
plate,  the  half-shadows  cannot  be  brought 
out  on  subsequent  treatment  with  the  devel- 
oping agent.  A  careful  study  of  the  phe- 
nomena involved  in  this  partof  the  process 
cannot  fail  to  show  that  the  ray  of  light 
determines  a  molecular  change  of  some  kind 
in  the  particles  of  iodide  of  silver  forming 
the  sensitive  surface.  This  change  is  not  of 
a  nature  to  alter  the  composition  or  the 
chemical  properties  of  the  salt.  The  iodine 
does  not  leave  the  surface,  or  there  would  be 
a  difference  in  the  appearance  of  the  film,  or 
in  its  solubility  in  the  hyposulphite  of  soda. 
No  image  can  be  produced  on  the  applica- 
tion of  pyrogallic  acid  unless  the  particles 
of  iodide  are  in  contact  with  nitrate  of  sil- 
ver; and  hence  it  maybe  the  nitrate  and 
not  the  iodide  which  is  reduced — that  is,  the 
impressed  molecule  of  iodide  may  determine 
the  decomposition  of  a  contiguous  particle 
of  nitrate,  itself  remaining unchangea.  This 
view  is  supported  to  some  extent  by  Moser's 


experiments,  and  also  by  the  fact  that  the 
delicate  image  first  formed  can  be  intensfied 
by  treating  it  with  a  mixture  of  the  devel- 
oping solution  and  nitrate  of  silver,  even 
after  the  iodide  has  been  removed  by  the 
fixing  agent,  [^qq  Re-development ;  Intensify- 
ing, etc.)  Now  it  is  evident  that  the  addi- 
tional deposit  upon  the  image  is  produced 
from  the  nitrate  of  silver,  the  whole  of  the 
iodide  having  been  previously  removed. 
Observe,  also,  that  it  forms  only  upon  the 
image  and  not  upon  the  transparent  parts  of 
the  plate.  Even  if  the  iodide  untouched  by 
light  be  allowed  to  remain,  the  same  rule 
holds  good ;  the  pyrogallic  acid  and  nitrate 
of  silver  react  upon  each  other  and  produce 
a  metallic  deposit;  this  deposit,  however, 
has  no  affinity  for  the  unaltered  iodide  upon 
the  part  of  the  plate  corresponding  to  the 
shadows  of  the  picture,  but  attaches  itself 
in  preference  to  the  iodide  already  black- 
ened by  light.  This  second  stage  of  the 
development,  by  which  a  feeble  image  may 
be  strengthened  and  rendered  more  opaque, 
is  sometimes  termed  "  development  by  pre- 
cipitation," and  should  be  correctly  under- 
stood by  the  practical  operator.  Several 
conditions  affect  the  development  of  the 
latent  image  which  it  may  be  well  to  ex- 
plain :  1.  The  presence  of  free  nitrate  of 
siver  is  essential.  A  sensitive  collodion 
plate,  carefully  washed  in  water,  is  still 
capable  of  receiving  the  radiant  impression 
in  the  camera,  but  it  cannot  be  developed 
until  it  has  been  re-dipped  in  the  nitrate 
bath,  or  treated  with  a  reducing  agent  to 
which  nitrate  of  silver  has  been  added,  and 
if  the  proportion  of  free  nitrate  of  silver  in 
the  collodion  be  too  small,  the  image  will  be 
feeble,  or  altogether  imperfect  in  parts,  with 
patches  of  green  or  blue,  due  to  deficient 
reduction.  2.  No  increase  of  power  in  a 
developer  will  suffice  to  bring  out  a  perfect 
image  on  an  under-exposed  plate,  or  upon 
a  film  containing  too  little  nitrate  of  silver. 
But  there  is  considerable  difference  in  the 
length  of  time  which  the  various  developers 
require  to  act.  Grallic  ^cid  is  the  most  feeble 
and  pyrogallic  acid  the  strongest.  3.  Acids 
tend  to  retard  the  reduction  of  the  image  as 
well  as  to  diminish  the  sensibility  of  the 
film  to  light.  Nitric  acid  especially  does  so. 
The  effect  of  nitric  acid  is  particularly  seen 
when  the  film  of  iodide  of  silver  is  very  blue 
and  transparent,  and  the  quantity  of  nitrate 
of  silver  retained  upon  the  surface  small 
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This  indicates  that  the  quantity  of  the  acid 
should  be  diminished,  or  the  strength  of  the 
nitrate  bath  or  reducing  agent  be  increased, 
as  a  counterpoise  to  the  retarding  action  of 
the  acid  upon  the  development.  Acetic  acid 
also  moderates  the  rapidity  of  development, 
but  it  has  not  that  tendency  altogether  to 
suspend  it  possessed  by  nitric  acid.  On 
comparing  the  retarding  effects  of  free  acid 
upon  the  light's  action,  and  upon  the  devel- 
opment, we  see  that  the  former  is  most 
marked— that  a  small  quantity  of  nitric  acid 
produces  a  more  decided  influence  upon  the 
impression  of  the  image  in  the  camera  than 
upon  the  bringing  out  of  that  image  by 
means  of  a  developer.  4.  Organic  bodies, 
like  albumen,  gelatine,  glycyrrhizin,  etc., 
which  combine  chemically  with  oxides  of 
silver,  and  lessen  the  sensitiveness  of  the 
iodide  film,  facilitate  the  development  of  the 
image,  producing  often  a  dense  deposit  of  a 
brown  or  black  color  by  transmitted  light. 
6.  The  physical  structure  of  the  collodion 
film  exerts  an  influence  upon  the  mode  in 
which  the  reduced  silver  is  thrown  down 
during  the  development.  A  short  and  almost 
powdery  state,  such  as  collodion  iodized  with 
the  alkaline  iodides  acquires  by  keeping,  is 
considered  favorable,  and  a  glutinous,  coher- 
ent structure  unfavorable,  to  density.  This 
is  certainly  the  case  where  the  film  is  allowed 
to  dry  before  development,  and  in  the  pro- 
cesses with  desiccated  collodion,  and,  to 
some  extent,  in  the  oxymel  process.  6.  The 
mode  of  conducting  the  development  also 
affects  the  density,  a  rapid  action  tending 
to  produce  an  image  of  which  the  particles 
are  finely  divided  and  offer  a  considerable 
resistance  to  the  passage  of  light,  whilst  a 
slow  and  long  development  ofen  leaves  a 
metallic  and  almost  crystalline  deposit,  com- 
paratively translucent  and  feeole.  7.  The 
actinic  power  of  the  light  at  the  time  of 
taking  the  picture  influences  the  appear- 
ance of  the  developed  image,  the  most 
vigorous  impressions  being  produced  by  a 
strong  light  acting  for  a  short  time.  8.  Of 
the  three  principal  salts  of  silver,  the  iodide 
is  the  most  sensitive  to  light,  but  the  bromide 
and  chloride,  under  some  conditions,  are  more 
easily  developed  and  give  a  darker  image. 
9.  If  the  exposure  in  the  camera  be  pro- 
longed beyond  the  proper  time,  the  develop- 
ment takes  place  rapidly  but  without  inten- 
sity. The  effect  produced  by  over-action  of 
light  is  particularly  seen  when  the  nitrate 


bath  contains  nitrate  of  silver  or  acetate  of 
silver ;  the  image  being  frequently  in  such 
a  case  dark  by  reflected  light,  and  red  by 
transmitted  light.  10.  A  peculiar  condition 
of  the  nitrate  bath,  in  which  the  collodion 
image  develops  unusually  slowly  and  has  a 
dull-gray  metallic  appearance,  with  an  ab- 
sence of  intensity  in  the  parts  most  acted 
upon  by  light.  This  condition,  which  occurs 
only  when  using  a  newly  mixed  solution, 
depends  upon  the  presence  of  an  oxide  of 
nitrogen  retained  by  the  nitrate  of  silver.  It 
is  removed  by  adding  an  excess  of  alkali 
followed  by  acetic  acid ;  but  most  completely 
by  carefully  fiising  the  nitrate  of  silver  before 
dissolving  it.  Greater  intensity  is  com- 
monly obtained  in  a  nitrate  bath  which  has 
been  a  long  time  in  use,  than  in  a  newly 
mixed  solution.  This  may  be  due  to  minute 
quantities  of  organic  matter  dissolved  out  of 
the  collodion  film,  which,  having  an  affinity 
for  oxygen,  partially  reduces  the  nitrate  of 
silver ;  and  also  to  the  accumulation  of  alco- 
hol and  ether  in  an  old  bath,  producing  a 
short  and  friable  structure  of  the  film.  11. 
Temperature  has  considerable  influence  upon 
the  development  of  the  image.  In  cold 
weather  the  development  of  the  image  is 
slower  than  in  warm,  and  consequently  it  is 
necessary  to  increase  the  strength  of  the  re- 
ducing agent  and  add  more  free  nitrate  of 
silver,  to  produce  the  desired  effect.  If,  in 
hot  weather,  the  ordinary  developer  works 
too  rapidly,  the  remedy  is  to  use  acetic  acid 
freely  both  in  the  developing  solution  and 
in  the  nitrate  bath,  at  the  same  time  lessen- 
ing the  quantity  of  the  developer  and  omit- 
ting the  nitrate  of  silver  which  is  sometimes 
added  toward  the  end  of  the  development. 
In  the  case  of  films  which  are  to  be  kept  for 
a  long  time  in  sensitive  condition,  the  modi- 
fying influence  of  temperature  must  be  ob- 
served and  the  quantity  of  free  nitrate  of 
silver  be  reduced,  if  the  thermometer  stands 
higher  than  usual.  The  characteristics  of 
proper  development  are  that  the  action  of 
the  reducing  agent  should  cause  a  blacken- 
,  ing  of  the  iodide  in  the  parts  touched  by 
light,  but  produce  no  effect  upon  those  which 
have  remained  in  shadow.  In  operating 
both  on  collodion  and  paper,  however,  there 
is  liability  to  failure  in  this  respect;  the 
film  beginning,  after  the  application  of  the 
developer,  to  change  in  color  to  a  greater  or 
less  extent  over  the  whole  surface.  There  are 
two  main  causes  which  produce  this  state  of 
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things  :  the  first  being  due  to  the  irregularity 
in  the  action  of  the  light,  the  second  to  a 
faulty  condition  of  the  chemicals  employed. 
If  from  a  defect  in  the  construction  of  the 
camera,  diffused  light  gains  entrance  into 
the  camera,  it  produces  indistinctness  of  the 
image  by  affecting  the  iodide  more  or  less 
universally.  The  luminous  image  of  the 
camera  not  being  perfectly  pure,  mere  over- 
exposure of  the  sensitive  plate  will  usually 
have  the  same  effect.  In  such  a  case,  when 
the  developer  is  poured  on,  a  faint  image  first 
appears,  and  is  followed  by  a  general  cloudi- 
ness. The  clearness  of  the  developed  col- 
lodion picture  is  much  influenced  by  the 
condition  of  all  the  solutions  employed,  but 
particularly  so  by  that  of  the  nitrate  bath. 
If  this  liquid  be  in  the  state  termed  alkaline 
it  will  be  impossible  to  obtain  a  good  pic- 
ture; and  even  when  neutral,  care  and 
avoidance  of  all  disturbing  causes  will  be  re- 
quired to  prevent  a  deposition  of  silver  upon 
the  shadows  of  the  image,  especially  so  when 
nitrite  of  silver  or  acetate  of  silver  are  pres- 
ent, both  of  these  salts  being  more  easily 
reduced  than  the  nitrate  of  silver.  The  use 
of  acid  is  the  principal  recourse  to  obviate 
cloudiness  of  the  image.  Acids  lessen  the 
facility  of  reduction  of  the  salts  of  silver  by 
developing  agents,  and  hence  when  they  are 
present  the  metal  is  deposited  more  slowly, 
and  only  on  the  parts  where  the  action  of 
the  light  has  so  modified  the  particles  of 
iodide  as  to  favor  the  decomposition ;  whereas 
if  acids  be  absent,  or  present  in  insufficient 
quantity,  the  equilibrium  of  the  mixture  of 
nitrate  of  silver  and  reducing  agent  which 
constitutes  the  developer  are  so  unstable 
that  any  rough  point  or  sharp  edge  is  likely 
to  become  a  centre  from  which  the  chemical 
action,  once  started,  radiates  to  all  parts  of 
the  plate.  The  state  of  the  collodion  must 
be  attended  to  as  well  as  the  bath  ;  it  should 
be  either  acid  or  neutral,  not  alkaline.  Col- 
orless collodion  may  be  used  successfully,  as 
a  rule,  but  sometimes  a  little  free  iodine  is 
advantageously  added.  Care  should  be  taken 
in  introducing  organic  substances,  many  of 
which  dissolve  out  in  the  bath,  and  spoil  it 
for  giving  clear  pictures.  Glycyrrhirzin, 
however— used  to  produce  intensity — has  no 
effect  of  that  kind  and  may  be  employed 
with  safety.  The  condition  of  the  develop- 
ing agent  is  a  point  of  importance  in  pro- 
ducing clear  and  distinct  pictures.  The 
acetic   acid,  which  is  advised,   cannot  be 


omitted,  or  even  lessened  in  quantity,  with- 
out danger." — Hardwich. 

Deviation.  The  angle  which  a  ray,  re- 
fracted from  the  surface  of  any  medium  and 
thus  deflected  from  its  course,*  forms  with 
its  original  direction. 

Dew-Point.  The  temperature  at  which 
dew  begins  to  fall.  Varies  according  to  cir- 
cumstances. The  temperature  of  lenses, 
when  in  use,  must  be  higher  than  the  dew- 
point. 

Dextrin.  A  substance  of  a  gummy  ap- 
pearance, into  which  the  interior  molecules 
of  starch  are  converted  by  diastase  or  acids. 
It  is  named  from  its  turning  the  plane  of 
polarization  to  the  right  hand.  Dextrin  is 
rendjered  soluble  by  boiling  it  with  a  small 
quantity  of  dilute  sulphuric,  hydrochloric, 
or  acetic  acid.  This  is  effected  at  a  tempera- 
ture of  nearly  a  hundred  degrees.  It  is  found 
very  good  in  commerce.  It  forms  a  very 
suitable  glue  for  pasting  positive  proofs  on  a 
sheet.  This  glue  is  extremely  expeditious, 
very  strong,  easy  to  make  at  any  moment, 
and  does  not  spoil.  To  prepare  it,  it  is  only 
necessary  to  put  one  or  two  ounces  of  dex- 
trine in  cold  water,  in  which  it  is  perfectly 
dissolved.  It  is  also  used  to  divide  albu- 
men, and  give  a  little  more  rapidity  to  neg- 
atives ;  but  it  is  necessary  to  be  very  care- 
ful, because  an  excess  would  tend  to  scale 
the  albumen. 

Dextrin  Dry  Process.  A  process  first 
introduced  by  M.  Dupuis.  The  collodion  is 
formed  of 

Sulph.  Ether,  sp.  gr.  60    2  ounces  7    drachms. 
Alcohol,  sp.  gr.  36        .    1  ounce   Z%        " 
Gun-Cotton       ....       15     grains. 
Iodide  of  Zinc  ....       15  " 

Iodide  of  ammonium  is  more  rapid,  but 
does  not  give  so  good  blacks.  The  sensi- 
tive bath  is  formed  of 

Fused  Nitrate  of  Silver    .       .    150    grains. 
Distilled  Water        .    5  ounces     2>^  drachms. 
Acetic  Acid,  No.  8  .       .       4  " 

Wash,  after  immersion  in  the  nitrate 
bath,  in  distilled  water  and  coat  with  a  so- 
lution of  dextrin  of  the  consistency  of  3** 
of  the  syrup  measure  of  chemists.  Develop 
with 


Pyrogallic  Acid 
Distilled  Water 
Citric  Acid 


15  grains. 
10  ounces   5  drachms. 
15  grains. 


The  picture  can  be  strengthened  by  add- 
ing some  drops  of  nitrate  of  silver  solution. 


DIAC 


124 


DIAP 


The  manipulations  are  the  same  as  for  other 
dry  processes. 

Di-acetate  of  Lead  (Sub-acetate  of 
Lead).  This  salt  is  formed  when  a  cold  sat- 
urated solution  of  neutral  acetate  of  lead  is 
mixed  with  one-tenth  its  volume  of  liquor 
of  ammonia,  and  set  aside  ;  anhydrous  crys- 
talline needles  are  deposited.  A  solution  of 
the  salt  is  formed  when  a  solution  of  the 
neutral  acetate  is  digested  on  finely  pow- 
dered litharge  until  the  undissolved  oxide 
turns  white.  By  evaporation  out  of  contact 
with  air,  small  crystals  may  be  obtained. 

Diactinic.  The  name  given  to  any  sub- 
stance which  permits  the  actinic  rays  to 
pass  through  it.  Substances  which  permit 
only  non-actinic  rays  to  pass  through  are 
called  adiactinic. 

Dialyze.  A  chemico-physical  process  to 
separate  crystallizable  bodies  from  non- 
cry  stallizable  ones  by  a  membrane,  which 
allows  the  aqueous  solutions  of  the  crystal- 
lizable bodies  only  to  pass  through ;  the  ap- 
paratus for  this  is  called  a 

Dialyzer.  A  vessel  without  top  or  bot- 
tom, having  a  piece  of  parchment  paper 
stretched  over  one  end  so  as  to  form  a  kind  of 
dish.  Such  an  apparatus  is  employed  in  the 
•preparation  of  gelatine  emulsions.  When 
an  emulsion  is  placed  in  a  dialyzer  the  crys- 
tallizable salts  of  the  emulsion  pass  through 
the  parchment  paper,  leaving  the  colloid 
gelatine  holding  the  sensitive  salts.  This 
process  is  termed  dialysis. 

Diamond  Cement.  Dissolve  five  or  six 
pieces  of  gum  mastic,  as  large  as  peas,  in 
the  smallest  possible  quantity  of  alcohol. 
Mix  this  liquid  with  2  ounces  of  a  strong 
solution  of  isinglass  (made  by  softening 
and  dissolving  isinglass  in  boiling  brandy  or 
rum  to  saturation),  having  previously  incor- 
porated the  2  ounces  of  isinglass  solution 
with  two  or  three  pieces  of  galbanum  or 
gum  ammoniac  by  trituration.  The  mix- 
ture is  to  be  preserved  in  a  well-stoppered 
bottle,  and  is  to  be  gently  heated  by  holding 
the  bottle  in  hot  water  at  the  moment  when 
you  are  going  to  use  it. 

Diapnaneotype.  A  style  of  colored  pho- 
tograph invented  by  Mr.  Hawkins,  of  Cincin- 
nati. The  method  is  to  take  a  paper  print 
— having  previously  cleaned  a  glass  a  very 
little  larger  than  the  print,  on  which  is  laid 
sufficient  Canada  balsam  to  cover  it  and 
saturate  the  paper — and  lay  it  face  down- 
ward upon  the  glass,  rubbing  it  thoroughly 


on  the  back  so  as  to  make  the  paper  imbibe 
the  balsam  in  every  part  and  to  avoid  air- 
bubbles,  squeezing  out  all  superfluous  balsam 
over  the  edges  of  the  glass.  Set  it  aside  for 
a  few  hours  and  then  color  on  the  back  with 
oil  colors,  and  back  it  up  when  dry  with 
good  stout  white  Bristol  board.  The  effect 
is  very  pleasing  and  the  picture  quite  per- 
manent. 

Diaphanoscope.  A  dark  box  in  which 
negatives  and  positives  on  glass  are  exam- 
ined with  a  lens. 

Diapliragm.  A  partition  or  dividing  sub- 
stance, commonly  with  an  opening  through 
it.  In  photography,  a  partition  of  a  conical 
or  other  shape  pierced  with  a  small  hole 
placed  between  the  lenses  of  the  camera 
tube  to  concentrate  the  rays  of  light  and 
increase  the  sharpness  of  the  picture.  In 
the  Voigtlander  camera  the  diaphragm  is 
placed  in  front  of  the  lens.     (See  Stop. ) 

This  term  is  also  applied  to  the  brass  or 
gilt  border  separating  the  daguerrotype  plate 
from  the  glass  in  the  case. 

A  diaphragm,  then,  is  used  to  reduce,  cor- 
rect, or  destroy  the  spherical  aberration  in  a 
lens.  It  is  a  plate  commonly  made  of  metal, 
perforated  in  the  centre.  A  B  (Fig.  71)  is  such 
a  diaphragm  ;  c  d,  the  aperture  of  it.  If  this 
diaphragm  be  placed  in  contact  with  the 
lens,  it  is  nearly  equal  to  reducing  the  lens 
to  the  size  of  the  aperture  of  the  diaphragm, 
and  as  we  have  seen  elsewhere,  the  spherical 
aberration  is  considerably  reduced,  but  so  is 
the  light  also.  If  the  loss  of  light  is  of  little 
consequence,  this  mode  of  reducing  spheri- 
cal aberration  may  be  adopted  with  advan- 
tage. Another  way  of  reducing  the  spherical 
aberration  is  by  adopting,  for  a  given  aper- 
ture and  focal  length,  two  or 
more  lenses  of  the  same  aper- 
ture and  the  same  equivalent 
focus  of  the  single  lens.  We 
have  seen  before  that  two  lenses 
of  the  same  aperture,  but  with 
focal  length  as  1  to  2  to  each 
other,  the  longer  one  has  one- 
fourth  the  sperical  aberration 
of  the  shorter  one.  Lens  M  (Fig. 
53,  page  103)  has  its  focus  at  /. 
The  lenses  L  and  N  are  of  the 
same  aperture  as  M,  but  each 
has  twice  the  focal  length  of  the  lens  M ; 
therefore  each  has  only  one-fourth  the  spher- 
ical aberration  of  M ;  but  L  and  N  together 
have  the  same  focal  length  as  M,  and  as 
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their  apertures  are  alike,  the  combination  L 
N  has  only  one-half  the  lateral  spherical 
aberration  of  the  lens  M. 

Diaphragm  (M.  Carey  Lea's).  This  de- 
vice is  for  the  purpose  of  obtaining  proper 
exposure  for  the  foreground  and  distance. 
The  diaphragm  may  be  cut  out  of  soft,  dark 
blotting-paper,  and  attached  to  the  lens 
with  paste.     Of  course  the  slots  must  cover 

Fig.  72. 


the  lower  part  of  the  lens.  The  bars  should 
not  be  too  wide  or  too  near  together.  The 
size  should  depend  upon  the  diaphragm 
used.  Each  bar  and  each  space  between 
two  bars  should  be  less  than  half  of  the 
diameter  of  the  stop. 

Diaphragm,  Conical.     A  contrivance  in- 
vented by  Joseph    Zentmayer  intended  to 


Fig   73. 
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secure  the  portion  of  light  admitted  from 
the  foreground  so  as  to  be  four  times  greater 


than  that  admitted  from  the  sky,  thus  keep- 
ing back  the  sky  portion  of  the  picture  and 
allowing  time  for  the  foreground  to  impress 
itself.  The  same  contrivance  may  be  used 
sidewise  when,  for  example,  the  view  is  di- 
vided by  a  diagonal  line  \jo  produce  less 
contrast  in  the  negative  by  turning  the  dia- 
phragm around  to  an  angle  of  45  degrees. 
In  the  engraving,  1  shows  the  effect  of  an 
inclined  stop.  Observe  the  much  larger 
beam  that  it  admits  from  below  than  that 
from  above.  The  engraving  is  somewhat 
false.  The  larger  beam  should  be  parallel, 
to  the  right  of  the  lens,  rather  than  conical 
as  engraved — or  like  those  of  the  smaller 
beam. 

In  2  of  the  figure  the  conical  tube  is  seen 
with  the  inclined  plate  and  the  opening  of 
the  stop  cut  in  it;  3  is  a  section  of  the 
same  when  set  in  place. 

Diaphragm  for  Supplementary  Lighting 
of  Plates  during  Exposure.  The  device  of 
J.  H.  Reed.  The  diaphragm  of  medium- 
size  opening  would  Represent  the  one  usually 

Fig.  74. 


used  for  ordinary  work.  Into  the  next 
larger  diaphragm  have  a  piece  of  perforated 
tin  cut  out  and  soldered  in ;  through  this  is 
punched  a  hole  represented  by  the  smaller 
circle ;  this  gives  sharpness,  and  the  perfora- 
tions give  illumination  and  softness.  This 
plan  would  almost  seem  at  variance  with  the 
laws  of  li^ht,  but  can  be  followed  to  secure 
diffusion,  illumination,  or  localization,  as  the 
case  may  be.    Cut  blanks  the  size  of  the 
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stops  adapted  to  the  lens,  from  sheet  zinc 
blackened,  and,  after  they  have  been  per- 
forated as  usual,  surround  the  centre  opening 
with  a  series  of  auxiliary  perforations  of 
lesser  size,  as  needed.      For  diffusion    or 


Fig.  75. 


shortness  of  exposure,  a  series  of  perfora- 
tions, arranged  as  in  a,  Fig.  75,  may  be  used; 
for  illumination  .  or  localization  of  light, 
b  and  c  may  be  selected.  It  is  apparent 
that  the  complementary  openings  may  be 
arranged  at  pleasure  for  the  government  of 
lights  and  shadows. 

Diaphragmatic  Stereoscope.  A  stereo- 
scope invented  by  Signor  Volpicelli,  of  Rome. 
This  instrument  is  very 'simple  in  construc- 
;tion,  being  without  lenses  or  mirror ;  it  con- 
sists of  a  horizontal  rectangular  box,  the 
proportions  of  which  are  :  height,  4^  inches ; 
breadth,  8  inches,  and  length,  2^  inches. 
The  stereoscopic  views  are  placed  against 
the  vertical  face  of  the  bottom ;  two  holes 
are  pierced  in  the  anterior  vertical  face  op- 
posite the  two  centres  of  the  views.  Round 
the  two  axes,  coincident  with  the  vertical 
faces  of  the  box,  two  rectangular  plates  of 
wood  or  blackened  cardboard  turn,  of  ex- 
actly the  same  height  as  the  images,  and 
about  8  inches  in  length,  serving  to  inter- 
cept the  rays  proceeding  from  the  two  views, 
which,  before  arriving  at  the  eye,  cross  and 
intersect  at  a  certain  point  nearly  in  the 
centre  of  the  box ;  and  at  this  spot  after 
a  slight  effort  and  giving  a  proper  incli- 
nation to  the  diaphragms,  the  eyes  per- 
ceive the  images  in  relief.  If  after  using 
the  relief  we  turn  the  diaphragms  round  on 
their  axes  or  hinges  so  that  they  are  sup- 
ported by  the  lateral  sides  of  the  box  and 
no  longer  intercept  it,  continuing  at  the 
same  time  to  regard  the  image  in  relief,  we 
shall  witness  a  very  interesting  phenome- 
non, namely,  we  shall  see  simultaneously, 
besides  the  image  in  relief,  its  two  corre- 
sponding, or  the  two  views  coupled ;  or  we 
shall  see  three  images  at  the  same  time,  one 
at  about  the  middle  of  the  length  of  the 


stereoscope  which  gives  an  effect  of  relief, 
and  two  at  the  bottom,  and  even  by  an 
effort  of  the  will,  we  cannot  succeed  in  see- 
ing two  images,  those  of  the  projections 
only.  These  three  images  appear  without 
the  aid  of  lenses,  mirrors,  or  diaphragms, 
because  after  the  diaphragms  have  served 
to  produce  the  sensation  of  apparent  relief 
and  they  have  been  turned  down,  this  sensa- 
tion continues;  at  the  same  time  it  produces 
the  sensation  of  the  two  other  images.  The 
coexistence  of  these  images  is  a  very  singu- 
lar phenomenon  in  a  physiological  point  of 
view,  as  in  a  view  of  that  kind  the  eye  re- 
ceives rays  which  do  not  intersect  from 
those  which  in  intersecting  constitute  the 
apparent  relief,  and  the  eye  sees  at  the  same 
time  distinct  images  of  every  point  from 
whence  these  same  rays  proceed.  If  the 
two  projectives  or  stereoscopic  views  are  of 
complementary  colors,  the  image  in  relief 
appears  white,  as  in  other  stereoscopes,  with 
this  additional  peculiarity,  that  after  obtain- 
ing the  sensation  of  the  image  in  relief  and 
turning  down  the  diaphrams  without  losing 
sight  of  the  view,  we  see  three  images  at 
the  same  time,  one  white  in  relief  and  the 
two  others  in  complementary  colors,  which 
are  the  images  of  the  corresponding  projec- 
tions; this  difference  of  color  also  adds 
piquancy  to  the  physiological  phenomenon. 
Those  who  are  not  accustomed  to  the  obser- 
vation of  optical  phenomena  will  require 
some  practice  when  they  first  attempt  to 
perceive  the  sensation  of  relief  with  this 
stereoscope.  But  those  whose  eyes  are  of 
good  conformation  and  w^ho  concentrate 
their  attention  to  the  subject,  very  quickly 
perceive  the  object  in  relief  in  looking  along 
the  middle  of  the  length  of  the  stereoscope. 
And  when  they  have  once  succeeded  in  see- 
ing it,  it  can  be  perceived  at  will  without 
any  difficulty. 

ibiapositive.  Transparency;  a  photo- 
graph on  glass  or  other  transparent  material 
which,  by  transmitted  light,  appears  posi- 
tive. Serves  for  projections,  enlargements, 
and  window  transparencies.  Such  are  made 
either  by  contact  printing  or  in  the  camera. 

Diastase.  A  peculiar  substance  contained 
in  malt  which  effects  the  conversion  of 
starch  into  dextrin  and  grape  sugar.  It  may 
be  obtained  from  a  cold  infusion  of  malt,  by- 
adding  alcohol,  which  precipitates  it  under 
the  form  of  a  tasteless,  white  powder.  In 
this  state  it  is  freely  soluble  in  water. 
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Diazotype  Printing  Processes.  There 
are  two  distinct  processes  included  under  this 
name,  both  giving  colored  images  upon 
paper,  glass,  or  fabrics.  The  diazotype  pro- 
cess originated  by  Messrs.  Green  and  Bevan, 
in  1889-90,  is  generally  known  as  me  lYimu- 
line  process,  inasmuch  as  primuline — a  deriv- 
ative of  benzole,  highly  sensitive  to  light — 
is  used  as  the  basis  of  the  process.  By  this 
method  a  positive  is  produced  from  a  posi- 
tive, the  procedure  being  as  follows:  The 
material  (paper  or  fabric)  is  immersed  in  a 
solution  of  primuline  for  five  minutes,  rinsed 
with  water,  and  allowed  to  become  almost 
dry.  It  is  then  sensitized  by  immersion  in  a 
solution  of  nitrate  of  soda  and  acetic  acid 
for  three  minutes,  again  rinsed  in  water,  and 
dried  in  the  dark,  being  now  sensitive  to 
actinic  light.  The  material  is  now  placed 
in  a  printing-frame  under  a  positive  of  any 
kind,  and  exposed  to  sunlight  for  four  or 
five  minutes  ;  the  progress  of  printing,  which 
is  invisible,  being  judged  by  a  small  strip  of 
sensitive  primuline  material,  exposed  along- 
side the  frame  and  touched  with  the  develop- 
ing solution  from  time  to  time.  To  develop  the 
print  after  exposure,  it  is  immersed  in  dif- 
ferent solutions,  according  to  the  color  de- 
sired in  the  print :  for  yellow,  phenol ;  for 
orange,  resorcinol ;  for  red,  /3-naphthol ;  for 
maroon,  naphthol-sulphonic  acid ;  1  part  of 
the  substance  used  being  dissolved  in  400 
parts  of  water,  made  alkaline  with  caustic 
potash  or  soda.  If  the  print  is  desired  to 
show  more  than  one  color,  the  developers 
may  be  stiffened  by  the  addition  of  starch 
and  applied  locally  with  a  stiff  brush. 
When  developed,  the  prints  are  fixed  and 
made  reasonably  permanent  by  washing 
with  water.  The  yellow  tinge  over  the 
ground  of  the  print  is  irremovable.  The 
second  diazotype  process,  invented  and 
patented  by  Dr.  Feer,  in  1889,  and  thence 
called  Feertype,  will  probably  be  found  to 
possess  wider  usefulness  in  photography 
than  the  foregoing.  In  this  process,  the 
image  prints  out  during  exposure  like  a 
silver  print,  and  gives  a  positive  from  a 
negative.  No  after-development  is  required 
and  the  ground  of  the  print  remains  color- 
less. Printing  may  be  done  in  sun  or  elec- 
tric light.  Dr.  Feer  gives  the  following 
summary  of  the  process.  Paper  or  fabric  is 
impregnated  with  a  dilute  molecular  mix- 
ture of  a  diazosulphonic  salt  (such  as  ani- 
line, benzidene)  and  phenol  alkalies  (such  as 


phenol,  resorcin,  and  /3-naphthol),  dried  in 
the  dark,  and  afterward  exposed  under  a 
negative  in  the  usual  way,  to  sunlight  or 
electric  light,  for  about  five  minutes.  An 
insoluble  azo  dye  is  thereupon  formed  in  the 
illuminated  portions  of  the  print,  while  those 
parts  protected  by  the  densities  of  the  nega- 
tive from  the  action  of  light,  retain  their 
original  and  colorless  condition.  The  pic- 
ture is  thus  developed  while  printing.  After 
exposure,  it  is  simply  washed  with  water  or 
very  dilute  hydrochloric  acid,  whereby  the 
unaltered  sensitive  compound  is  washed  out. 
The  picture  is  thus  fixed,  and  when  dry,  is 
finished.  These  processes  may  be  utilized 
for  the  reproduction  of  colored  transparen- 
cies, architects'  plans  and  drawings,  and  for 
printing  on  woollen  or  cotton  fabrics,  silks, 
etc.  It  is  important  that  thfe  fabrics  should 
be  free  from  dressing  size,  etc. 

DifEused  Light.  Light  which  does  not 
impinge  directly,  but  is  arrested  and 
diffused  by  some  medium.  As  the  vari- 
colored rays  are  refracted  unequally,  the 
objects,  appear  surrounde(i  with  colored 
edges  when  viewed  through  single  lenses 
(chromatic  aberration,  q.  v.). 

Digesting.  Ripening ;  the  stewing  of  the 
mixed  gelatine  emulsion  in  the  warm  water- 
bath  for  several  days,  to  make  it  more  sensi- 
tive.    Is  rarely  done  now. 

Dilate.  To  expand ;  extend ;  enlarge  or 
extend  in  all  directions ;  widen ;  swell. 

Dilute.  To  weaken  by  an  admixture  of 
water,  \vhich  renders  the  liquid  less  concen- 
trated. 

Dilute  Albumen.  White  of  egg,  1  ounce  ; 
distilled  water,  1  ounce;  phosphate  or  ci- 
trate of  soda,  2  grains ;  aqua  ammonia,  10 
minims.  Mix,  froth,  and  niter  as  usual.  A 
sufficiency  of  this  is  to  be  poured  carefully 
and  evenly  over  the  washed  sensitized  plate 
as  directed  in  the  Taupenot  process,  and  the 
plate  left  in  a  horizontal  position  for  one 
minute;  it  is  then  to  be  very  copiously 
washed  under  a  tap  to  remove  as  much  of 
the  albumen  as  can  be  got  rid  of.  The 
more  thorough  the  washing  the  better. 
Drain  and  flood  over  the  plate,  as  a  finish,  a 
small  quantity  of  distilled  water;  drain 
thoroughly  and  dry  cleanly.  The  develop- 
ment is  conducted  in  the  same  manner  and 
with  the  same  material  as  for  the  Taupenot 
process. 

Diminution.  As  we  depart  from  any  ob- 
ject it  diminishes  in  size,  apparently.    Two 
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parallel  lines  seem  to  approach  each  other 
as  they  recede  from  the  eyes.  This  is  termed 
diminution  and  appears  to  a  degree  governed 
by  whether  the  lines  commence  from  a  near 
point  or  one  far  removed.  All  objects  dimin- 
ish in  an  increased  ratio  until  removed  to  a 


Fig.  76. 


riorizonta] 


certain  distance,  when  the  diminution  ap- 
pears less  violent.  Witness  the  diagram. 
A  represents  the  spectator,  and  the  line  B  a 
pavement.  The  circular  line  which  goes 
through  the  visual  rays  as  they  approach 
the  eye  will  show  the  diminished  ratio  as  the 
objects  become  more  distant;  and,  as  they 
have  to  be  represented  on  a  plane  surface, 
their  proportions  will  be  as  a  plane  surface 
on  D. 

Dioptrics.    Anaclastics.    The  doctrine  of 
the  refrangibility  of  rays. 


Fig.  77. 


Fig.  78. 


Dipper.    An  instrument  made  of  glass, 
rubber,  wood,  or  metal,  used  to  lower  the 


glass  plate  into  the  sensitizing  or  other  solu- 
tions in  the  various  processes  of  wet-plate 
photography.     (See  Fig.  77.) 

A  form  devised  by  Mr.  W.  Kenyon  is  here 
given  (Fi^.  78).  The  parts  are  all  hickory 
wood,  except  the  centre  band,  which  is  a  mere 
brace,  and  the  upper  band, 
which  also  serves  as  a  brace. 
To  use  it,  press  the  upper 
parts  or  handle  together 
with  the  hand ;  this  causes 
the  forks  to  fly  apart,  or 
open,  to  receive  the  plate 
on  the  rests.  As  the  forks 
may  thus  be  made  to  sepa- 
rate more  or  less,  one  dipper  will  answer  for 
several  sizes  of  plates.  When  the  hand  re- 
leases its  pressure,  the  forks  press  the  plate 
between  them,  and  there  is  an  end  to  the  arop- 
pingofthe  plate,  for  it  is  immovable.  In  that 
position  it  can  be  dipped,  and  one  dipper 
should  be  kept  for  that  work.  After  expo- 
sure, the  plate  may  be  placed  in  another 
dipper,  and  thus  held  when  developed  and 
washed,  and  if  you  desire,  fixed,  without 
moving  it.  Made  as  they  are  of  light  wood, 
they  are  very  handy  and  there  is  nothinff 
about  them  to  contaminate  the  bath.  A 
coat  of  shellac  or  lard  renders  them  water- 
proof. 

Dipping-Bath  Development.  Develop- 
ment in  an  upright  bath-dish  by  means 
of  very  dilute  pyro  developer.  The  pro- 
cess often  takes  hours,  but  produces  fully- 
developed  negatives. 

Direct.  Leading  or  tending  to  an  end,  as 
by  a  straight  line  or  course;  to  pass  in  a 
straight  line  from  one  body  or  place  to 
another. 

Direct  Collodion  Positives.  These  are  of 
two  kinds — opaque  and  transparent.  The 
first  such  as  the  ambrotype,  the  second  like 
the  translucent  glass  stereograms;  but  the 
term  here  applies  only  to  those  taken  from 
objects  direct  in  the  camera.  For  the  form- 
ulae for  taking  the  first-named  style  see  Am- 
brotype and  Collodion  Positive  Process.  The 
second  style  is  used  for  enlarging  by  the 
solar  camera,  and  for  stereograms.  1.  To 
take  a  picture  for  enlarging  purposes,  the 
process  for  negatives  will  answer,  the  only 
rules  to  observe  being  to  expose  in  the 
camera  but  a  very  little  longer  than  neces- 
sary for  an  ambrotvpe  and  to  develop  with  a 
weaker  solution,  being  careful  to  secure 
minute  details  with  very  little  strength  in 
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the  shadows.  When  viewed  by  transmitted 
light  the  shadows  should  appear  thin  and 
translucent;  the  outlines  still  sharp  and 
vigorous,  but  without  opacity  or  blackness. 
2.  After  collodionizing,  sensitizing,  and  ex- 
j)osin^  the  plate  as  in  the  ordinary  way  for 
negatives,  pour  on  the  developer,  and  as  soon 
as  the  image  appears,  wash  it  off  thoroughly, 
re-dip  it  into  the  nitrate  bath  for  three  or 
four  minutes,  and  then  finish  the  develop- 
ment.    (See  Stereoscopic  Transparencies.) 

Disc.  The  face  or  visible  projection  of  a 
body. 

Discoloring.  Altering  the  color  or  hue ; 
changing  the  complexion.  In  photography, 
removing  coloring  matter  from  solutions  and 
rendering  them  as  clear  as  originally  formed. 

Discoloring  Collodion.  Old  collodion  be- 
comes highly  colored  by  free  iodine.  This  is 
removed  by  suspending  a  small  piece  of  zinc 
in  the  liquor  and  leaving  it  for  several  hours. 

Discoloring  the  Albumen  Nitrate  Solu- 
tion.    (See  Decolorizing  Albuminate  of  Silver.) 

Discoloring  the  Nitrate  Bath.  Long  use 
also  colors  the  nitrate  bath  for  collodion 
plates.  The  best  method  for  rendering  it 
clear  again,  is  to  put  the  solution  into  a  large 
bottle  and  stand  it  in  the  sunlight  for  a  day 
or  two,  and  then  filter.  A  purplish  precipi- 
rate  forms  which  filters  out. 

Dishes.  Trays.  Shallow,  square  trays  of 
porcelain,  glass,  wood,  ebonite,  celluloid, 
etc.,  for  the  different  baths.  Glass  and 
porcelain  dishes  are  the  best,  though  more 
expensive.  Very  convenient  are  the  modern 
celluloid  dishes  (tipping  dishes),  supplied 
with  transparent  bottom,  and  a  strip  of  cellu- 
loid of  about  one-fifth  of  the  length  of  the 
tray  on  one  of  the  narrow  sides,  forming  a 
space  large  enough  to  receive  the  contained 
fluid  when  examining  the  plate,  without 
taking  it  out,  only  tipping  the  dish. 

Dispersion.  This  signifies,  in  optics,  the 
division  of  a  ray  of  heterogeneous  light  by 
refraction  into  its  component  rays  of  varying 
refrantribility. 

Dissipate.  To  scatter;  to  disperse;  to 
separate  into  parts  and  disappear  ;  to  waste 
away ;  to  vanish. 

Dissolve.  To  melt;  to  liquefy;  to  con- 
vert from  a  solid  or  fixed  state  to  a  fluid  by 
means  of  heat  or  mixture. 

Dissolvent.  Anything  which  has  the 
power  of  melting  or  converting  a  solid  body 
into  a  fluid,  or  of  separating  the  parts  of  a 
fixed  body  so  that  they  mix  with  a  liquid. 


Dissolving  View.  A  projection  produced 
by  a  double  magic-lantern  from  two  pictures, 
the  light  circles  of  which  exactly  overlap  on 
the  screen.  Each  of  the  two  pictures  repre- 
sents the  same  object  in  different  form — for 
instance,  a  landscape  in  summer  and  again 
in  winter.  By  the  use  of  a  "  dissolver,"  the 
pictures  may  be  made  to  merge  the  one  into 
the  other. 

Distance.  An  interval  of  space  between 
two  objects ;  the  length  of  the  shortest  line 
which  intervenes  between  two  things  that 
are  separate. 

Distillation.  An  operation  by  which  a 
liquid  is  changed  into  steam,  carried  off  and, 
by  cooling,  again  made  liquid.  This  is  done 
to  purify  liquids  of  foreign  matter  dissolved 
in  or  mixed  with  them.  Water  is  distilled, 
ether  and  alcohol  rectified  (re-distilled). 

Distilled  Water.  Water  evaporated  by 
boiling  and  again  condensed  and  collected 
by  means  of  a  still.  This  renders  it  free  and 
pure  from  foreign  substances  and  much  bet- 
ter for -photographic  purposes.     (See  Still.) 

Distortion.  When  we  describe  a  network 
of  straight  lines  and  hold  a  convex  lens  over 
it,  placing  the  eye  at  a  distance  from  it,  in 
the  axis  of  the  lens,  only  two  right-angled 

Fig.  79. 


lines,  at  the  centre,  appear  true ;  the  others 
appear  curved.  When  the  upper  is  in  the 
reverse  position  to  the  lower  one,  they  ap- 
pear pin-cushion  shape.  Distortion  of  the 
negative  lens  is  reversed,  the  lines  appear- 
ing as  the  curved  sides  of  a  barrel. 

Dithionate.  A  compound  formed  by  the 
union  of  dithionic  acid  and  a  base. 

Dithionic  Acid.  Dithionic  or  hyposul- 
phuric  acid  is  formed  by  the  combination  of 
two  atoms  of  sulphur  with  five  atoms  of 
oxygen,  and  is  usually  developed  in  the 
toning  bath  by  use. 

Diverge.  The  opposite  to  converge.  To 
tend  from  one  point  and  recede  from  each 
other;  to  shoot,  extend,  or  proceed  from 
a  point  in  different  directions.      Rays  of 
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light  proceed  from  the  sun  and  continually 
diverge. 

Divisibility.  The  quality  of  being  di- 
visible ;  the  property  of  bodies  by  which 
their  parts,  or  component  particles,  are  capa- 
ble of  separation. 

Divisible.  Capable  of  division ;  that  may 
be  separated  or  disunited. 

Dormant.     At  rest ;  not  in  action. 

Double  Daxk-Slide.  A  slide  or  plate- 
holder  which  can  contain  two  plates,  so  that 
two  negatives  can  be  made,  independently, 
by  turning  the  holder,  after  the  first  expo- 
sure, for  the  second  plate. 

Double  Decomposition.  When  two  acids 
of  mixed  substances  change  bases,  or  two 
bases  change  their  acids,  each  having  a 
greater  predilection  for  the  other  acid  than 
it  has  for  its  own,  or  vice  versa,  the  change 
which  takes  place  is  termed,  in  chemistry, 
double  decomposition.  This  action  may  be 
better  understood  by  the  following  diagram. 
Thus,  solutions  of  sulphate  of  zinc  and 
acetate  of  lead  are  mixed : 

Composition 

Sulphuric  

Sulphate     j      acid.       \  acid.      | 

I  Oxide  of  /\  Oxide  of  | 


of 
zinc. 


Composition. 
Acetic 

acid.      )      Acetate 
of 
lead, 
lead. 


Double  Iodide.  A  solution  of  iodide  of 
silver  made  in  the  following  manner ;  To  4 
ounces  of  distilled  water  add  40  grains  of 
nitrate  of  silver,  and  shake  until  the  nitrate 
is  dissolved ;  then  add  32  grains  of  iodide  of 
potassium,  and  shake  well  as  before.  On 
the  addition  of  the  iodide  the  solution  will 
become  turbid  and  yellow.  When  the  crys- 
tals are  all  dissolved  allow  the  precipitate  to 
settle,  and  then  carefully  pour  off  as  much 
of  the  fluid  as  possible.  This  precipitate  is 
yellow  iodide  of  silver  and  is  quite  soluble 
in  water.  Wash  it  twice  in  warm  distilled 
water.  This  is  now  to  be  dissolved,  by  first 
adding  ^  ounce  of  distilled  water  and  then 
400  grains  of  iodide  of  potassium,  and  shak- 
ing, which  will  leave  the  solution  perfectly 
clear.  Now  add  distilled  water,  a  few  drops 
at  a  time.  Upon  the  addition  of  the  water 
the  surface  of  the  solution  will  become  tur- 
bid, but  will  clear  up  again  on  being  shaken. 
Repeat  this  addition  of  the  water  until  the 
solution  will  no  longer  clear  itself,  and  then 
add  a  crystal  or  two  of  iodide  of  potassium, 
in  order  to  restore  its  perfect  transparency. 
In  this  state  an  exact  balance  will  have  been 


struck  between  the  water  and  the  iodide,  and 
it  only  remains  to  filter  the  solution  which 
will  then  be  ready  for  use. 

Double  Lens.  An  objective  consisting 
of  two  combinations,  between  which  the 
diaphragm  may  be  placed.  It  differs  from  a 
single  combination  in  being  free  from  spheri- 
cal aberration,  enabling  it  to  work  with  a 
comparatively  larger  opening  (with  shorter 
exposure).  These  are  divided  into  symmetri- 
cal and  non-symmetrical  double  objectives, 
as  the  two  combinations  are  symmetrical  or 
otherwise  to  the  diaphragm  between  them. 
To  the  first  (symmetrical)  group  belong, 
among  others,  the  Steinheil  aplanat,  Voigt- 
lander's  euryscope,  Dallmeyer's  recti- 
linear, Busch's  pantoscope;  to  the  second 
(unsymmetrical)  group,  Steinheil's  anti- 
planat,  Zeiss'  anastigmats  and  apochromat, 
and  Dallmeyer's  triplet. 

Double  Periscopic  Lens.  A  photographic 
objective,  invented  by  Mr.  J.  T.  Goddard, 
of  England,  who  thus  describes  it :  "A  deep 
wo;i-achromatic  meniscus,  with  a  compound 
of  an  equally  double-concave  flint  (worked 
to  radii  equal  to  the  concave  radius  of  the 
meniscus),  and  cemented  to  a  crown  of 
nearly  equal  focus  to  the  flint ;  these  three 
lenses,  with  the  concave  sides  together,  form 
a  compound  that  may  be  termed  60°  or  70°, 
without  the  image  moving  much  from  the 
centre  of  the  shadow.  The  color  is  corrected 
by  the  cemented  compound  being  much 
over-corrected,  so  as  to  balance  the  single 
meniscus.  This  compound  may  be  used 
either  side  toward  the  radiant,  only  the  stop 
must  be  on  the  side  nearest  to  the  cemented 
lens." 

Double-Pose  Photograph.  A  photo- 
graph in  which  one  and  the  same  person  is 
represented  twice.  Such  pictures  are  made 
in  the  asual  camera  by  means  of  an  arrange- 
ment by  which  the  objective  or  else  the 
plate-holder  can  be,  in  part,  covered.  The 
person  assumes  a  different  position  for  the 
second  exposure,  during  which  that  part  of 
the  plate  already  exposed  remains  protected 
from  the  light.  Also  called  "  freak  "  pho- 
tographs. 

Double  Printing.  Printing  one  positive 
proof  from  two  or  more  negatives.  For  in- 
stance, if  a  finely  drawn  figure  of  a  lady 
standing  is  wanted,  it  cannot  be  obtained  in 
one  negative,  if  the  head  looks  over  the 
shoulders  a  little,  without  having  a  badly 
formed  neck ;  therefore,  one  negative  of  the 
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body,  carefiilly  arranged  according  to  the 
end*  in  view,  and  another  of  the  liead  and 
neck  are  made,  and  by  double  printing  one 
portrait  is  made  of  the  two  ;  thus  proportion 
and  elegance  are  obtained.  To  do  this,  print 
a  proof  that  is  to  act  as  a  mask.  Cut  the 
figure  carefully  out;  then  you  will  have  two 
pieces,  one  the  background  and  one  the  figure 
of  the  picture.  Place  the  negative  in  the 
press.  JPut  the  background  carefully  in  its 
place,  upon  which  put  the  sensitive  sheet, 
and  print.  Then  put  the  print  in  the  usual 
"  background  press  "  with  the  figure  portion 
placed  so  as  to  carefully  protect  the  printed 
portion  from  the  light.     Then  do  what  you 

f)lease  with  the  background  portion ;  either 
ight  it  into  a  nice  gray  or  put  a  negative  of 
stippled  background  upon  it  and  print  at 
pleasure.  Applied  in  many  ways  to  land- 
scape and  group  printing.  (See  Combination 
Printing.) 

Doublet.  -An  objective,  constructed  by 
Ross,  consisting  of  two  achromatic  lenses, 
each  of  which  may  be  used  as  a  single  land- 
scape lens.  The  combination  gives  pictures 
which  even  with  stop  ^  are  free  from  dis- 
tortion. (See  Anastigmat  and  Double  Ob- 
jective.) 

Double  Transfer  Process.  A  sort  of  car- 
bon process,  consisting  in  transferring  the 
pigment  picture  first  from  its  paper  support 
upon  some  other,  and  from  this  to  a  final 
support.  Such  pictures  are  not  reversed,  as 
in  single  transfers,  even  when  common  (not 
reversed)  negatives  are  used. 

Drachm.  English  weight=3.888  grammes. 

Draffin's  Dry  Collodion  Process.  A  modi- 
fication of  Taupenot's  Collodio-albumen 
Process.  The  plate  of  glass,  after  cleaning, 
is  warmed,  coated  with  collodion,  and  sensi- 
tized in  a  positive  bath,  in  the  usual  way;  it  is 
then  placed  in  a  dish,  face  downward,  and 
washed  gently  for  two  or  three  minutes,  and 
stood  up  on  one  corner  to  drain. 

Drapery.  Dress  of  the  subject,  also  the 
surrounding  accessories. 

Drapery  Chart.  The  original  consisted 
of  pieces  of  woollen  drapery  of  varied  colors 
and  shades,  arranged  as  numbered  and  pho- 
tographed under  a  good  light,  for  the  guid- 
ance of  photographers  in  determining  the 
effect  of  light  upon  the  dresses  of  their 
patrons.  The  arrangement  is  suggestive  to 
those  wishing  to  contrive  some  such  guide 
for  their  own  practice.  It  was  devised  by 
Mr.  George  B.  Ay  res.     (See  Fig.  80.) 


Fig.  80. 


Dropping    Bottle.    A  small  bottle  with 
ground-in  stopple,  which  has  two  gutters  and 


Fig.  81. 


Fig.  82. 


when  turned  down 
accommodates  itself 
or  corresponds  with 
two  openings  in  the 
neck  of  the  bottle, 
from  one  of  which, 
supplied  with  a  tube, 
the  liquid  can  be 
made  to  drop. 

Drop  Shutter.  Hundreds  of  contrivances 
have  been  offered  for  the  instantaneous  ex- 
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posure  of  the  sensitive  plate.  The  diagram 
represents  a  form  in  common  use.  (Fig.  82.) 
The  simplest  and  oldest  form  of  exposure 
shutter,  placed  either  before  or  behind  the 
lens,  consists  of  an  apparatus  with  a  loose 

Eiece  which,  when  released  from  its  place, 
ills  vertically  across  the  lens.  This  loose 
piece  has  an  aperture  similar  to  the  working 
aperture  of  the  lens,  and  as  this  aperture 
crosses  the  lens  in  its  descent  the  exposure 
is  made.  The  action  is  generally  controlled 
by  an  elastic  spring,  upon  the  strength  of 
which  the  velocity  or  speed  of  the  shutter 
depends. 

Draw  a  Proof.  Applied  to  the  action  of 
light  upon  photographic  paper  or  plate,  in 
the  production  of  the  picture. 

Dry  Albumenized  Collodion.  A  term 
applied  to  collodio-albumenized  plates.  (See 
CoUodio-A  Ibumen.) 

Dry  Collodion.  A  collodion  the  peculiar 
properties  of  which  are  its  capability  of 
retaining  its  sensitiveness  to  the  light  for  a 
long  time  after  having  been  dried  upon  the 
plate,  and  requiring  no  preservative  solu- 
tion. There  are  several  formulas  for  mak- 
ing this  collodion.    For  instance : 

1.  A.  Amber 620  grains. 

Chloroform     ....       5  ounces. 
Ether 5       " 

Filter." 

B.  Ether 7  ounces. 

Alcohol 3       " 

Gun-cotton     ....     93  grains. 
Iodide  of  Ammonium  .       .62       " 

Add  solution  A  and  filter. 

2.  Alcohol  .       .       .       .       .       3  ounces. 

Ether 1  ounce. 

Pyroxylin       ....       4  grains. 

The  pyroxylin  must  be  made  at  the  max- 
imum of  temperature. 

Dry  Collomon  Process.  With  either  of 
the  collodions  noted  in  the  last  article  ob- 
serve the  following  manipulations:  Coat 
the  plate  as  usual ;  excite  in  a  35-grain  bath 
having  a  slight  trace  of  acetate  of  silver ; 
remove  the  free  nitrate  by  plunging  the 
plate  in  a  vertical  bath  of  water  (not  by 
pouring) ;  let  the  plate  drain,  and  then  put 
it  away  until  required  for  use.  Do  not  dry 
it  by  artificial  heat.  Before  developing  tack 
the  edges  of  the  film  down  with  spirit  var- 
nish, put  on  with  a  camel's-hair  pencil. 
It  must  be  allowed  to  get  dry;  then  im- 
merse the  plate  in  a  dish  of  water  for  five 


minutes,  which  done  pour  over  it  the  pyro- 
gallic  developing  solution  to  which  a  drop 
or  two  of  fresh  solution  of  nitrate  of  silver 
has  been  added,  and  substituting  citric  for 
acetic  acid.  The  picture  comes  out  slowly, 
but  ultimately  assumes  any  desired  inten- 
sity. Fix  and  dry  as  usual.  The  films  of 
dry  collodions  are  extremely  tender  and  are 
so  apt  to  tear  and  wash  off  that  the  only 
safety  is  to  tack  the  edges  as  directed,  and 
to  wash  by  immersion  in  vertical  baths. 

Dry  Developer.  This  is  a  dry  developing 
powder  suitable  for  the  travelling  photogra- 
pher. Mix  gallic  acid,  3  grains ;  pyrogallic 
acid,  1  grain ;  citric  acid,  1  grain.  Make  as 
many  packets  as  may  be  thought  necessary, 
and  dissolve  one  in  an  ounce  of  water  when 
required. 

Dry  Iodine.     (See  Iodine) 

Dry  Plates.  The  name  given  to  glass 
plates  coated  with  a  film  of  gelatine  in 
which  a  sensitive  salt  of  silver  has  been 
emulsified,  i.  e.,  is  held  in  suspension.  Dry 
plates  are  now  almost  exclusively  used  in 
all  photographic  processes,  except  photo- 
mechanical and  a  few  other  special  branches 
of  work.  They  may  be  obtained  commer- 
cially of  such  excellence,  uniformity,  and  at 
such  a  cheap  price  that  it  would  be  folly  on 
the  part  of  a  photographer  save  for  experi- 
mental purposes  to  prepare  his  own.  For- 
mulae for  the  preparation  of  dry-plate  emul- 
sions may  be  found  under  Emulsions.  In 
choosing  dry  plates  for  photographic  work 
care  should  be   exercised   to  select    those 

f>roperly  adapted  to  the  work  in  view.  For 
andscapes,  interiors,  and  outdoor  work 
without  figures,  slow,  thickly-coated  plates 
rich  in  silver  are  preferable.  For  land- 
scapes with  figures,  street  views,  and  animated 
subjects  more  rapid  plates  are  desirable; 
while  for  portraiture  and  instantaneous 
work  of  all  kinds  the  most  rapid  plates  ob- 
tainable give  the  best  results. 

Dry  Process.  The  process  or  processes 
for  taking  negative  photographs  on  glass 
with  one  or  more  prepared  nlms  in  a  dry 
state  with  or  without  preservative  mixtures. 
These  processes  are  so  numerous  that  they 
must  be  given  under  the  names  of  their  in- 
ventors. (See  also  the  Oxymel Process  ;  Col- 
lodio-Albumen  Proress,  etc.) 

Dry  Process— Instantaneous.  Dr.  Henry 
Draper,  of  New  York,  some  years  ago  com- 
municated to  the  American  Photographical 
Society  an  improvement  in  Major  Russell's 


DRYE 


133 


DRYI 


modified  tannin  process  by  which  instanta- 
neous negatives  are  obtained  upon  dry  plates. 
It  consists  essentially  in  keeping  the  plate  at 
a  high  temperature  during  development,  the 
pyrogallic  and  silver  being  poured  on  cold. 
The  nlates  are  prepared  in  the  way  recom- 
mended by  Major  Russell  (see  RusseWs 
Tannin  Process).  After  exposure  in  the 
camera  they  are  heated  in  hot  water.  The 
ordinary  developer,  which  has  not  been 
warmed,  is  floated  on  as  soon  as  the  plate 
comes  out  of  the  water,  and  worked  in  the 
usual  manner.  If  the  plate  cools  sensibly 
before  the  picture  is  dark  enough,  dip  it 
again  in  hot  water  and  continue  the  devel- 
opment. 

Dryer  for  Phototype  Plates.    A  burner, 
c,  furnishes  a  current  of  hot  air  which  fol- 

Fio.  88. 


lows  the  direction  indicated  by  the  arrows. 
The  air  in  the  jacket  A  D  B,  which  sur- 
rounds the  tube  c  A^,  is  heated  by  the  com- 
bustion of  the  burner,  c ;  it  enters  from 
above  into  the  dryer,  a  a,  by  an  opening 
made  in  the  side  B  and  A ;  hence  it  passes 
in  descending  over  all  the  horizontal  sepa- 
rations, which  are  bunched  in  such  a  manner 


Fig.  84. 


as  to  receive  in  all  their  length  a  current  of 
hot  air.  Having  reached  the  bottom  it 
makes  its  exit  by  an  opening  leading  directly 
into  the  tube  at  c,  and  by  increasing  the  cur- 
rent materially  aids  the  combustion.  The 
exterior  air  enters  the  bottom  of  the  jacket  by 
a  small  opening  at  A.  The  closet  of  the 
dryer  is  furnished  at  the  bottom  with  ad- 
justing screws  in  order  to  permit  the  level- 
ing of  the  interior  separations  at  one  opera- 
tion. 

Drying  Agents  or  Desiccators.  The  name 
given  to  any  agent  which  will  absorb  mois- 
ture from  any  substance,  gas  or  liquid. 
Used  to  prepare  such  substances  for  accurate 
weighing  or  drying,  for  laboratory  purposes. 
Potassium  carbonate,  quicklime,  phosphoric 
anhydride,  most  fine  powders,  and  nbrous 
materials  are  soused.  For  preserving  sensi- 
tive papers  from  moisture,  calcium  chloride 
is  generally  used,  as  in  the  platinotype  pro- 
cess.  . 

Drying  Apparatus.  It  consists  of  a  com- 
mon flour  barrel  with  a  sheet-iron  bottom, 
top  open.  A  lid  should  be 
provided  two  or  three 
inches  larger  than  the  top 
of  the  barrel.  To  the  un- 
der lid  a  frame  is  attached 
almost  as  long  as  the  bar- 
rel. To  this  fasten  the 
paper  and  let  it  down  into 
the  barrel  to  dry.  Tack 
thick  cloth  around  the  un- 
der side  of  the  cover  to  keep 
the  heat  in  the  barrel  by 
packing  the  joint.  Heat 
may  be  supplied  by  an  al- 
cohol lamp,  as  shown. 

Drying-Box  for  Drying 
Phototype  Plates.  It  is 
made  of  sheet  iron  and  is 
supplied  with  a  gas  tube 
extending  the  whole  length 
of  the  upper  portion  of  the 
box.  The  front  should  be  open  at  two- 
thirds  of  its  height  and  a  wire  cloth  sepa- 
rate the  upper  third  portion  from  the  other 
two.  The  front  is  provided  with  hinges  in 
order  to  light  the  burners.  The  plates  are 
placed  for  drying,  after  varnishing,  in  the 
lower  open  portion,  resting  on  the  bottom. 
The  wire  cloth  is  used  to  prevent  the  alco- 
hol from  taking  fire. 

Drying-Box.  A  box  for  drying  prepared 
plates   for  the   dry  processes.      The  box  is 
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made  of  double  tin  three-eighths  of  an  inch 
all  round,  and  also  a  partition  of  the  same 
in  the  middle.  This  tin  box  is  enclosed  in  a 
mahogany  one,  in  order  to  keep  in  all  the 
heat.  The  tin  is  made  to  project  about  half 
an  inch  above  the  box  to  allow  for  the  cover 
to  shut  down  light-tight.  In  a  suitable  cor- 
ner on  the  top  of  this  tin  box  put  a  hole  as 
large  as  possible,  with  a  screw  to  fit  into  it. 
Through  this  hole  hot  water  is  poured  in. 
At  the  bottom  corner  of  the  box,  on  the 
side,  put  another  hole  with  a  small  pipe 
fitted  into  it,  projecting  about  half  an  inch 
beyond  the  wooden  box,  also  fitted  with  a 
screw,  which  is  for  emptying  the  box  when 
the  water  becomes  cold.  On  the  sides  of  the 
box  are  placed  small  pieces  of  tin,  top  and 
bottom,  about  one  inch  long  and  projecting 
just  enough  to  slide  the  plate  on.  Of  course, 
these  pieces  of  tin  must  be  put  at  an  angle, 
as  the  plate  will  have  to  stand  so  for  drain- 
ing. 

Drying-Box  for  Emulsion  Plates.  It  is 
made  of  tin.  T  is  a,  door  locked  tight,  a 
a  are  shelves  of  tin  so  arranged  that  the  air 

Fig.  85. 
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circulates  in  the  direction  shown  by  the  ar- 
rows. After  the  plates  are  firmly  set  they 
are  rested  upon  these  shelves.  The  air  en- 
ters at  u,  and  the  chimney  S  creates  the 


draught.  The  gas-flame  /  burns  inside  the 
chimney,  G  being  the  supply-pipe.  The 
drying  may  be  hastened  in  damp  weather 
by  a  pan  of  fused  chloride  of  calcium  set  at 
the  bottom  of  the  box.  The  piece  b  should 
be  painted  with  dead  black,  as  well  as  the 
lower  surface  of  the  upper  wall  of  the  box. 
The  door  T  must  fit  tightly  to  the  edges  a 
a,  otherwise  there  will  be  no  circulation 
of  air.  A  layer  of  felt  is  fitted  under  the 
door. 

Dr3ring-Frame  for  Prints.  When  the 
prints  are  removed  from  the  washing  tanks 
they  are  hung  to  dry  on  lines  arranged  as 
shown  in  the  figure.  Instead  of  hanging 
lines  across  the  room  to  the  permanent  an- 
noyance of  all  passing  to  and  fro,  this 
double,  square,  light  framework  will  be 
found  better.     It  is  hinged  at  the  top,  spread 

Fig.  86. 


out  at  the  base,  and  there  connected  by  can- 
vas, making  a  triangle-shape  at  the  ends ; 
and  across  the  frame  the  lines  are  hung  at 
proper  distances  apart,  and  on  these  lines 
are  hung  the  prints  to  dry.  It  will  be  seen 
by  the  illustration  annexed  that  the  canvas 
serves  to  catch  the  drops,  thus  keeping  the 
floor  clean.  It  also  keeps  the  frames  from 
spreading  out  too  far.  When  not  in  use  the 
frames  are  closed  together  and  placed  on 
one  side  out  of  the  way. 

Drying-Room.  After  the  sheets  of  paper 
are  sensitized  they  must  be  thoroughly  dried. 
This  may  be  done  in  a  box,  closet,  or  room, 
according  to  the  extent  of  the  operations. 
For  establishments  where  these  are  large 
the  diagram  represesents  a  good  system.  A 
(Fig.  87)  is  a  gas  stove  for  heating  the  room, 
B  is  the  paper  as  fastened  to  the  clips  for 
drying ;  C  is  a  shelf  on  which  the  silver- 
bath  bottles  as  well  as  the  collodio-chloride 
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bottles  are  placed ;  D  D  D  are  plates,  each 
resting  upon  two  nails. 


Fio.  87. 


Drying-Rack.     A  simple  contrivance  in 
general  use  for  drying  and  draining  plates 


Fig.  88, 


or  negatives.  Made  to  fold,  of  pieces  of  wood 
supplied  with  strips  of  corrugated  iron,  or  of 
wood  notched.     fSee  Fig.  88.) 

Diying-Stand  for  Gelatine  Plates.  De- 
signed by  Leon  Vidal.  As  soon  as  the  plate 
is  covered  place  it  on  a  perfectly  levelled 
sheet  of  plate  glass,  which  is  kept  cold  by 
a  stream  of  cold  water  running  under  it. 
As  soon  as  the  gelatine  emulsion  has  set 
take  it  up  and  insert  it  into  the  rack.  This 
rack  or  plate-stand  is  easily  made.  ^  is  a 
piece  of  wood  into  which  is  glued  the  sup- 


port, B,  and  the  two  legs,  C  C\  The  sup- 
port, B,  holds  one  dozen  pegs,  which  slide 
up  and  down  with  ease.  A  spring,  E,  is 
put  on  each  peg,  in  order  to  keep  it  down. 
On  the  two  legs,  C  C,  are  twelve  notches 
corresponding  to  the  twelve  pegs.  The  ap- 
paratus is  hung  up  against  the  wall  of  the 
drying-room  by  means  of  the  hook,  F.  As 
soon  as  the  film  of  gelatine  has  set  the  plate 


is  taken,  and  one  of  its  corners  is  inserted 
into  a  hole  at  the  bottom  of  peg  No.  1. 
A  little  force  is  used  to  push  up  the  spring, 
and  the  plate  is  then  put  into  the  notches ; 
the  spring  now  pushes  down  the  peg,  and 
the  plate  is  firmly  held.  The  same  move- 
ment is  repeated  for  the  twelve  plates,  and 
the  rack  is  hung  up  for  them  to  dry,  which 
is  easy,  as  there  is  the  space  of  an  inch  be- 
tween the  plates. 

Dusting-in  Process  (Powder  Process).  A 
method  by  which  a  thin  film  of  gum,  sugar, 
and  bichromate,  after  exposure  under  a 
negative,  is  dusted-in  with  graphite  powder, 
which  adheres  to  those  parts  only  protected 
from  the  light  during  exposure,  thus  form- 
ing a,  duplicate  negative.  Used  in  making 
duplicate  negatives  for  burnt-in  photograph! 
and  prints  on  wood  for  woodcuts. 

Dyes  as  Sensitizers.  It  has  long  been 
known  that  by  the  addition  of  dyes  to  the 
emulsion  with  which  the  gelatino-bromide 
plate  is  coated,  greater  sensitiveness  to  cer- 
tain colors  could  be  obtained  than  is  possi- 
ble with  ordinary  plates.  The  substances 
most  commonly  used  are  the  eosin  com- 
pounds, such  as   the  dyes  erythrosin,  rose 
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bengal,  eosin,  chinolin,  etc.  These  may  be 
applied  in  solution  to  the  ordinary  plate 
before  exposure,  or  added  to  the  emulsion 
before  the  plate  is  coated.  (See  Orthochro- 
matism.) 

Dsmactinometer.  An  instrument  for 
measuring  the  intensity  of  the  actinic  rays 
and  comparing  the  powers  of  object  glasses. 
Invented  by  Mr.  Claudet,  of  London. 


E. 


Ebonite.  Hardened  rubber,  capable  of 
being  polished ;  black,  horny  substance, 
used  in  place  of  gutta-percha,  for  bath  dishes 
and  trays. 

Eburheum  Process.  A  method  of  trans- 
ferring a  chloride  of  silver  collodion  print, 
on  a  plain  collodion  support,  to  an  imitation 
ivory  plate  (oxide  of  zinc  in  gelatine). 

Ectograpb.  A  glass  transparent  positive 
photograph,  backed  up  by  virgin  wax,  and 
colored  on  the  back.  The  invention  of  Prof. 
C.  A.  Seely. 

Effervescence.  A  kind  of  natural  ebulli- 
tion ;  that  commotion  of  a  fluid  which  takes 
place  when  some  part  of  the  mass  flies  off 
in  a  gaseous  form,  producing  innumerable 
small  bubbles. 

Efflorescence.  The  formation  of  a  mealy 
powder  on  the  surface  of  bodies ;  also,  the 
formation  of  minute  spicular  crystals,  some- 
times called  flowers,  or  saline  vegetation,  in 
consequence  either  of  the  abstraction  of  the 
combined  water  by  the  air,  or  by  the  ab- 
sorption of  oxygen  and  the  formation 
of  a  saline  compound.  Efflorescence  some- 
times takes  place  on  the  collodion  film 
in  drying  after  fixing,  when  the  temperature 
of  the  room  in  which  the  plate  is  stood  up  to 
dry  is  lower  than  when  the  plate  was  coated, 
sensitized,  exposed,  and  developed.  A  very 
beautifiil  print  of  an  efflorescent  surface  may 
be  made  from  a  plate  coated,  silvered,  and  ex- 
posed to  the  light  for  a  second  or  two,  then 
developed,  fixed,  and  stood  up  to  dry,  when 
a  stream  of  cold  air  can  fall  upon  it. 

Egyptian  Photograph.  A  style  of  picture 
vignetted  with  a  black  background.  A  dark 
background  of  velvet  is  best,  in  connection 
with  Hyatt's  vignetter,  as  shown  in  Fig. 
90.  The  outside  of  the  background  is 
black  and  the  lighter  ground  used  secures 


light  enough  about  the  head  to  give  it  rotun- 
dity and  proper  effect. 


Fig.  90. 


(NaSOg 
Eikonogen.    C10H5  \  HO    .    The  sodium 
INH, 

salt  of  amido  3-naphthol  3-sulphonic  acid, 
first  described  by  Meldola  in  1881,  patented 
as  a  developing  agent  by  Andresen,  in  1889. 
Eikonogen  comes  in  small,  whitish-gray 
crystals,  sparingly  soluble  in  water,  about 
eighteen  grains  to  the  ounce  of  water.  It  is 
non-poisonous  and  does  not  stain  the  fingers. 
In  practice,  eikonogen  is  more  energetic  as 
a  developer  than  pyro  or  hydroquinone,  its 
reducing  action  being  similar  to  ferrous 
oxalate,  giving  a  clear  negative  of  a  blue- 
black  color.  It  is  especially  recommended 
for  the  development  of  instantaneous  and 
snap-shot  exposures,  and  may  be  used  re- 
peatedly. Negatives  developed  with  eiko- 
nogen incline  to  softness  with  abundance 
of  detail.  Its  use  is  also  advised  for  trans- 
parencies, lantern-slides,  and  bromide  papers. 
In  the  preparation  of  eikonogen  developer, 
distilled  water  should  be  used,  and  should  be 
boiled  a  few  minutes,  the  ingredients  being 
added  while  it  is  hot,  and  the  eikonogen  last. 
The  drawbacks  to  the  use  of  eikonogen  are 
its  liability  to  fog  the  plate,  and  its  excessive 
rapidity  of  action  in  cases  of  over-exposure. 
Eikonogen  in  solution  may  be  preserved  by 
the  addition  of  acid  sulphite  of  soda;  it 
should  be  kept  in  bottles  always  fiiU,  and 
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carefully  stoppered  to  prevent  oxidation. 
To  prepare  eikonogen  developer,  mix 

A.  Sodium  Sulphite  (cryst.)    .       .     SO  parts. 
Eikonogen  (cryst.)       .       .       .      16     " 
Citric  Acid 3     " 

Potass.  Bromide         .       .       .       .       2     " 
Water 480     " 

B.  Sodium  Sulphite  (cryst.)    .       .    100  parts. 
Potass.  Carbonate  (C.  P.)           .    120     " 
Water 480     " 

For  normal  exposures  use 

Of  A 4  volumes. 

Of  B 1  volume. 

Water 3  volumes. 

Another  good  formula  is 

Eikonogen 125  grains. 

Acid  Sulphite  of  Sodium      .       .     Y^  ounce. 
Distilled  Water  to  make       .       .     2o  ounces. 

For  accelerators,  use  ether  caustic  or  carbon- 
ated alkalies.  An  important  point  in  develop- 
ment with  eikonogen  is  the  temperature  or 
the  solutions ;  the  best  results  are  secured  at 
65°  F.  If  additional  intensity  is  desirable, 
use  as  required  a  portion  of  the  following 
pyro  solution : 

Sodium  Bisulphite        ....    1  part. 

Pyroerallol 2  parts. 

Water 3     " 

When  using  eikonogen  the  acid  fixing  bath  is 
advised,  as  obviating  stains  and  hardening  the 
film,  besides  preventing  frilling  and  blister- 
ing. 

Electric  Light.  The  most  splendid  arti- 
ficial light  known. 

Electric-Light  Photography.  The  appli- 
cation of  electric  light  in  photography  is. 
now  quite  common.  The  engraving  here  given 
represents  one  of  the  methods  used  in  the  sky- 
light for  directing  this  light  and  is  self-ex- 
planatory. There  are  many  inventions  of 
this  kind,  with  more  or  less  merit,  according 
to  the  ease  and  certainty  by  which  the  light 
may  be  directed  upon  the  subject.  (See  Fig. 
9lJ 

Electric  Spots.  Streaks  or  markings  pro- 
ceeding from  the  corners  of  a  coUodionized 
plate,  aHcertained  to  be  due  to  voltaic  elec- 
tricity generated  by  the  corners  of  the  dark 
slide.  They  occur  only  when  the  corners 
are  made  of  silver  wire. 

Electro-chemistry.  That  science  which 
treats  of  the  agency  of  electricity  and  gal- 
vanism in  effecting  chemical  changes. 

Electrode.  A  name  applied  to  what  is 
called  the  pole  of  the  voltaic  circle.     The 


electrodes  are  the  surfaces  of  air,  water, 
metal,  etc.,  which  serve  to  convey  an  electric 
current  into  and  from  the  liquid  to  be  de- 
composed. 

Fig.  91 


Electro-Etching.  A  method  of  etching, 
by  means  of  electricity,  the  image  on  the 
daguerrean  plate. 

Electrography.  A  process  for  discolor- 
ing photographic  paper  by  means  of  elec- 
tricity, discovered  by  M.  Pinaud.  The  prin- 
ciple consists  in  multiplying  the  number  of 
sparks,  from  an  electric  battery,  which  im- 
pinge upon  the  surface  of  the  photographic 
pauer,  following  the  form  of  a  design,  in 
order  to  multiply  the  number  of  spots  which 
are  produced.  For  example :  on  the  surface 
of  a  spotted  plate  place  a  sheet  of  drij  paper 
prepared  with  bromo-iodide  of  silver,  and 
retain  it  by  means  of  a  glass  plate.  Then 
pass  the  discharge  of  a  powerful  Leyden  jar 
along  the  metallic  ribbon ;  each  solution  of 
continuity  is  worked  by  a  spark,  and  spots 
are   formed  on  the  paper  at  all  the  corre- 
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points.  A  very  exact  representa- 
tion of  the  design  which  is  traced  upon  the 
plate  is  thus  obtained. 

Electro-Photography.  The  production  of 
photographs  by  means  of  electricity,  or  elec- 
tric light.  This  branch  of  photography  may 
be  divided  into  two  parts:  1.  Accelerating 
the  time  of  exposure  of  the  daguerrotype  plate 
in  the  camera  by  means  of  the  galvanic  current 
applied  directly  to  the  plate.  2.  Making  a 
negative  or  positive  in  the  camera,  or  printing 
a  proof  from  a  negative,  by  the  rays  from  an 
electric  light. 

Electro-Photot3rpy.  A  name  given  to 
Sutton's  process  for  producing  half-tone  print- 
ing blocks.     (See  /Sutton's  Process.) 

Electro-Silver  Plating.  The  art  of  cov- 
ering a  metallic  plate  with  a  surface  of  silver 
by  means  of  the  galvanic  battery.  In  order 
to  insure  a  perfectly  pure  surface  of  silver, 
many  operators  deposit  a  thin  film  of  silver 
on  the  daguerrotype  plate  by  the  galvanic  bat- 
tery. This  is  a  good  plan,  and  well  repays 
the  additional  trouble,  by  the  superior  bril- 
liancy of  the  proofs  obtained.  The  appa- 
ratus necessary  is  a  galvanic  battery  and  a 
solution  jar  of  suitable  size  and  shape. 
The  solution  jar  is  filled  with  a  solution 
made  of 

Cyanide  of  Potassium       ...    2  ounces. 

Oxide  of  Silver ^  ounce. 

Water Ipint. 

As  soon  as  the  cyanide  and  oxide  are  dis- 
solved the  liquid  is  ready  for  use.  A  piece 
of  silver,  larger  than  the  daguerrotype  plate, 
should  be  placed  in  the  solution  jar,  and  con- 
nected, by  means  of  a  wire  with  the  negative 
(zinc)  pole  of  the  battery ;  another  wire, 
with  a  clip  at  one  end  to  hold  the  daguerro- 
type plate,  is  attached  to  the  positive  (copper 
or  platinum)  pole.  The  plate  to  be  silvered 
should  be  carefully  cleaned  and  polished, 
and,  when  attached  to  the  clip,  plunged  into 
the  silver  solution  opposite  to  the  silver  foil, 
and  suffered  to  remain  until  the  desired 
quantity  of  silver  is  deposited  upon  it;  it 
should  then  be  taken  out,  washed  with  clean 
water,  and  cleaned  and  polished  as  before. 
Mr.  Davie  gives  the  following  as  the  best 
method  of  preparing  the  silvering  solution. 
If  you  wish  to  prepare  2  gallons  of  solution : 
saturate  1  pint  of  pure  water  with  cyanide  of 
potassium,  until  there  is  an  excess  of  potas- 
sium in  the  bottom  of  the  bottle ;  then  add 
to  the  solution  of  cyanide  as  much  oxide 


of  silver  as  it  will  take  up,  which  will  not 
be  less  than  two  ounces,  thus  giving  a  satu- 
rated solution  of  cyanide  of  silver,  and  on 
every  occasion,  when  this  solution  is  made, 
whether  much  or  little,  it  should  be  made  in 
the  same  manner.  Fill  the  solution  jar 
nearly  full  of  pure  soft  water  and  add  suf- 
ficient cyanide  of  silver  to  coat  the  plate  in 
one  minute.  This  solution  requires  no  filter- 
ing ;  but  it  should  be  stirred  with  a  glass  rod 
every  morning  before  use.  The  plate  should 
be  well  cleaned  and  buffed,  and  immersed  in 
pure  soft  water  before  it  is  placed  in  the 
silvering  solution. 

Electrotypy.  In  photography,  the  repro- 
duction of  daguerrotype  or  other  metal  proofs 
by  the  electrotype  process.  A  Bunsen  cell 
and  a  glass  solution  jar  are  all  the  apparatus 
necessary  for  the  purpose.  The  plate  must 
be  deprived  entirely  of  hyposulphite  of  soda 
and  gilded ;  its  back  is  then  covered  with  a 
coating  of  wax  or  varnish  composed  of  1 
part  turpentine  and  2  of  wax.  Care  must 
be  taken  that  this  coating  of  varnish,  which 
should  be  applied  hot,  does  not  interfere  be- 
tween the  plate  and  the  connecting  wire  of 
the  precipitation  trough.  The  sulphate  of 
copper,  into  which  the  plate  is  plunged,  must 
be  dissolved  in  cold  water  and  carefully  fil- 
tered. Put  the  positive  electrode  (a  copper 
plate,  which  dissolves  in  the  jar)  in  connec- 
tion with  the  negative  pole  of  the  battery 
(carbon)  and  immerse  it  in  the  bath ;  estab- 
lish also  a  connection  between  the  proof  to 
be  reproduced  and  the  other  (zinc)  pole,  and 
when  firmly  attached  by  means  of  binding 
•screws,  it  must  be  immersed  in  the  bath, 
when  it  will  immediately  become  covered 
with  copper. 

Electro-Zincography.  The  art  of  en- 
graving on  zinc  by  means  of  the  galvanic 
battery.  The  design  is  drawn  upon  the  zinc 
plate  with  a  lithographic  pencil.  A  prepa- 
ration of  gall-nuts  and  gum-arabic,  such  as 
is  employed  in  lithography,  is  put  over  the 
plate  and  a  mixture  of  bitumen  of  Judaea 
and  Burgundy  pitch  is  sprinkled  over  this. 
Then  remove  the  excess  and  gently  heat  the 
back  of  the  plate  in  order  to  melt  the  pow- 
der which  mixes  with  the  lithographic  ink  and 
thus  forms  a  varnish.  The  plate  is  then  bitten 
in  by  means  of  the  galvanic  battery.  (See 
Photo- Zincography.) 

Elementary  Bodies.  Elementary  bodies 
embrace  all  those  substances  which  cannot, 
in  the  present  state  of  our  knowledge,  be 
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resolved  into  simpler  forma  of  matter.  They 
are  divided  into  metallic  and  non-metallic, 
according  to  the  possession  of  certain  gen- 
eral characters. 

The  elements  are  thus  foundation  bodies  or 
substances  out  of  which  composite  bodies  are 
formed  and  into  which  these  can  again  be 
disintegrated.  Sixty-seven  elements  are 
now  known,  classified  as  non-metals,  light 
metals,  and  heavv  metals. 

Elementary  Colored  Bays.  A  ray  of 
light,  besides  its  heat-producing  and  chemi- 
cal rays,  possesses  a  luminous  power  derived 
from  a  combination  of  various  colored  rays. 
This  combined  ray  can  be  decomposed  by 
the  prism,  and  each  color  separately  ex- 
hibited. These  single  rays  are  termed  "  ele- 
mentary colored  rays."     (See  Light.) 

Elenii.  A  resin ;  the  product  of  a  tree  in 
Ceylon;  it  is  of  a  pale-yellow  color,  ex- 
teriorly brittle,  but  soft  and  tough  within ; 
having  a  warm  bitter  taste,  and  a  fragrant, 
aromatic  smell,  partaking  of  fennel.  It  is 
only  partially  transparent,  even  in  thin 
plates ;  is  very  fusible,  and  has  a  density  a 
little  greater  than  that  of  water. 

Elimination.  Removal,  as  by  washing ;  for 
instance,  hyposulphite  of  soda  from  paper 
pictures. 

Eliminators,  Hsrpo.  Many  substances  have 
been  proposed  at  various  times  to  remove  all 
traces  of  hypo  soda  from  prints  and  nega- 
tives with  a  view  to  rendering  them  thereby 
more  permanent.  Chlorine  in  solution ;  eau 
deJavelle  (potassium  hypochlorite);  sodium 
hypochlorite;  Flandreau's  eliminator  (zinc 
hypochlorite),  and  other  substances  have 
been  advised  in  this  connection.  Hydrogen 
peroxide  is  also  said  to  be  a  good  hypo-elim- 
inator when  used  freshly  prepared.  All 
these  substances,  however,  are  unstable  in 
themselves,  and  sometimes  produce  reactions 
as  dangerous  as  hypo  soda.  The  best  hypo- 
eliminator  is  water,  and  thorough  washing 
will  insure  the  permanency  of  negatives  or 
prints  more  effectually  than  any  other  means. 

Emery.  Emery  powder,  gray  to  black 
powder  of  great  hardness.  Used  for  grind- 
ing and  polishing  metals  and  glass.  Emery 
paper  is  made  by  coating  paper  with  glue 
and  sifting  the  powder  over  it. 

Emulsions.  As  understood  in  photogra- 
phy an  emulsion  is  a  viscous  fluid,  such  as 
collodion  or  gelatine,  in  which  a  sensitive 
silver  salt  is  held  in  suspension.  Glass 
plates  coated  with  emulsions  are  used  in 


negative  and  transparency  making,  and 
papers  coated  with  bromide  or  chloride 
emulsions  are  used  in  various  printing  pro- 
cesses. Only  a  few  of  the  standard  emul- 
sion formulae  can  be  given  here ;  those  who 
desire  to  look  thoroughly  into  the  subject 
are  referred  to  Wilson's  Quarter  Century  in 
Photography,  Eder's  Handbook  of  Emukicm 
Photography,  Abney's  Photography  with 
Emulsions,  Eder's  Modern  Dry  Plates,  Prin- 
gle's  Processes  of  Pure  Photography,  and 
Woodbury's  Aristotype,  which  constitute  a 
fairly  complete  literature  of  emulsion  pho- 
tography. Emulsion  photography  may  be 
divided  into  two  classes :  first,  printing-out 
emulsions,  in  which  an  excess  of  silver  ni- 
trate is  present,  and  on  which  the  image  may 
be  printed  out ;  and  second,  those  emulsions 
in  which  no  free  nitrate  of  silver  is  present, 
and  which  require  development  to  produce 
the  image. 

Collodio- Chloride  Print-out  Emulsion  : 

a.  Alcohol 1  ounce. 

Ether 1      " 

Pyroxylin 12  grains. 

6.  Silver  Nitrate      .       .       .       .  60     " 

Water 1  drachm. 

c.  Strontium  Chloride     .       .       .64  grains. 
Alcohol 2  ounces. 

d.  Citric  Acid 64  grains. 

Alcohol 2  ounces. 

Mix  30  minims  b  with  a,  add  a  drachm  of 
c  and  half  a  drachm  of  d.  Shake  well  and 
coat  the  desired  surface,  paper  or  plates,  at 
once. 

Gelatino-  Chloride  Print-out  Emulsion  : 

parts. 


a.  Gelatine 

35 

Distilled  Water  . 

500 

6.  Silver  Nitrate      . 

7 

Distilled  Water  . 

36 

c.  Strontium  Chloride 

1>^ 

Distilled  Water  . 

35 

d.  Citric  Acid  . 

334 

Distilled  Water  . 

35 

Heat  a  in  a  water  bath,  then  add  b,  then 
c,  and  finally,  after  well  shaking,  add  d 
and  liq.  ammonise  (0.880),  50  drops. 

Gelatino-  Chloride  Emulsion  for  Transparen- 
cies : 


a.  Sodium  Chloride  . 
Nelson's  No.  1  Gelatine 
Hydrochloric  Acid 
Water      .... 

6.  Silver  Nitrate 

Water      .... 

c.  Nelson's  No.  1  Gelatine 
Water      .... 


80  grains. 
30 

5  minims. 
\%  ounces. 

200  grains. 

J4  ounce. 

30  grains. 

1  ounce. 


EMUL 


140 


ENAM 


Mix  b  and  c,  heat  to  60°  C,  and  emulsify 
a  into  the  mixture.  When  emulsified  pour 
over  240  grains  Nelson's  emulsion  gelatine 
swelled  and  dissolved  in  2  ounces  of  water  ; 
mix  well,  let  set,  and  wash. 

Gelatino- Bromide  Emulsion  for  Plates: 


Silver  Nitrate      .       .       . 

.    200  grains. 

Water 

4  ounces 

Perchloric  Acid 

5  drops. 
.    170  grains. 

Potassium  Bromide   . 

Potassium  Iodide 

.     10       " 

Nelson's  Emulsion  Gelatine 

40 

Water 

6  ounces. 

Add  liq.  ammonise  to  a  until  the  solution 
is  just  clear.  Heat  6  to  60°  C,  and  emul- 
sify a  into  it.  Heat  again  until  blue,  let 
cool,  pour  over  200  grains  dry  gelatine,  re- 
melt,  let  set,  and  wash. 


Gelatino- Bromide    Emulsion 

for    Brort 

a.  Silver  Nitrate    .       .       .       . 

17  grains. 

Citric  Acid 

100       " 

Water 

3  ounces 

6,  Sodium  Chloride 

17  grains. 

Potassium  Bromide  . 

40       '• 

Citric  Acid 

.    100       " 

Nelson's  No.  1  Gelatine    . 

.      40 

Water 

3  ounces 

Emulsify  b  into  a,  let  cool,  pour  over  200 
grains  Nelson's  emulsion  gelatine,  previously 
swelled  in  water ;  melt,  let  cool,  and  wash, 
when  it  is  ready  for  coating  the  paper. 

Leaper's  Emulsion  for  Watch-Dial  Por- 
traits : 

a.  Alcohol       .... 

Ether  

Pyroxylin 
6.  Silver  Nitrate     . 

Water         .... 

c.  Strontium  Nitrate     . 
Alcohol       .... 

d.  Citric  Acid 
Alcohol       .... 


1  ounce. 

1 
12  grains. 
60 

1  drachm. 
64  grains. 

2  ounces. 
64  grains. 

2  ounces. 


Mix  thirty  minims  b  with  the  whole  of  a, 
add  a  drachm  of  c  and  half  a  drachm  of  d. 
Shake  well  after  each  addition,  and  coat  at 
once. 

As  both  gelatino-  and  coUodio-chloride  and 
gelatino-bromide  plates,  opals,  and  papers 
can  be  obtained  commercially,  of  excellent 
quality,  the  reader  will  generally  find  it  to 
his  advantage  to  use  the  commercial  article  in 
preference  to  preparing  his  own  plates  or 
paper.  The  preparation  of  emulsions  and 
their  coating  on  plates  or  paper  requires 
much  skill  and  experience,  upon  which  their 
uniformity  and  consequently  the  results  de- 
pend.  The  above  formulae  will  suffice  to  show 


I  the  worker  the  nature  of  the  materials  he  has 
i  to  work  with. 

Emulsion  Tube.     Used  for  breaking  up 

the  emulsion  of  bromo-gelatine  for  drv  plates. 

(Fig.  92.) 


Fig.  92. 


Enamel.  A  substance  of  the  nature  of 
glass,  differing  from  it  by  a  greater  degree 
of  fusibility  and  opacity.  The  basis  of 
enamels  is  a  highly  transparent  and  fusible 
glass,  which  readily  receives  a  color  on  the 
addition  of  metallic  oxides.  The  base  or 
flux  for  enamels  is  made  of  red  lead  16 
parts,  calcined  borax  3  parts,  powdered  flint 
glass  12  parts,  powdered  flint  4  parts ;  fused  in 
a  Hessian  crucible  for  twelve  hours,  then  pour 
it  out  into  water  and  reduce  it  to  a  powder 
in  a  mortar.  To  give  this  the  desired  color 
see  any  work  on  Enamels. 

Enamel  Color.  Developing  powder.  Finely 
powdered  glass  or  porcelain  colors  of  differ- 
ent tones,  usually  consisting  of  fusible 
metal  oxides,  mixed  with  a  flux ;  used  in 
the  dusting-in  process  for  pictures  which 
are  to  be  burned  in  on  porcelain,  fayence, 
etc. 

Enamelling.  Giving  a  high  gloss  to  albu- 
men prints  by  first  floating  them  on  a  hot 
gelatine  solution  and  then  squeegeeing  them 
on  a  glass  plate  coated  with  plain  collodion 
and  stripping  off  when  dry. 

Enamelling  Silver  Prints.  Now  that  glossy- 
surfaced  collodion  and  gelatino-chloride 
papers  are  so  commonly  used  in  photographic 
printing,  there  is  little  demand  for  enamelled 
silver  prints.  To  enamel  a  print  proceed  as 
follows :  Thoroughly  clean  a  piece  of  plate 
glass  larger  than  the  print  to  be  enamelled, 
dust  over  with  talc  or  French  chalk,  and 
then  run  a  thin  film  of  albumen  round  the 
edges  of  the  plate.  Now  coat  the  plate  with 
plain  collodion,  and  prepare  in  a  water  bath 
a  10-grain  gelatine  solution.  Immerse  the 
collodionized  plate  and  print  into  the  gela- 
tine solution,  avoiding  air-bubbles  ;  bring 
the  face  of  the  print  in  contact  with  the  col- 
lodionized surface,  remove  from  the  bath, 
and  squeegee  into  optical  contact.  When 
thoroughly  dry  the  print  may  be  stripped 
from  its  glass  support  with  a  knife ;  then 
the  collodion  film  will  be  found  to  adhere  to 
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it,  giving  it  an  extremely  brilliant  surface. 
To  enamel  prints  without  the  use  of  collo- 
dion or  gelatine  proceed  as  follows  : 

Mix  ox-gall  and  alcohol  in  equal  parts 
and  let  the  solution  stand  three  diiys,  when 
it  should  be  filtered  and  kept  for  use. 

Coat  a  glass  plate  with  this  solution  and 
lay  the  print  upon  it  in  close  contact.  Let 
it  dry— which  requires  about  one  hour— and 
paste  a  sheet  of  paper  on  the  back  of  the 
print,  this  sheet  ot  paper  being  afterward 
coated  with  a  mixture  of  gum,  dextrin,  and 
a  little  glycerine.  The  whole  being  dry,  re- 
move it  from  the  plate,  and  it  will  now  suf- 
fice to  apply  it  with  strong  pressure  on  a 
mount  previously  wetted,  to  have  the  print 
mounted  with  a  full  gloss. 

Enamels.    (See  Ceramic  Photography.) 

Encaustic.  The  method  of  painting-in 
heated  or  burnt  wax. 

Encaustic  Paste.  A  compound  invented 
by  M.  Clausel  for  varnishing  photographic 
prints.  It  is  composed  of  Ceylon  elemi 
dissolved  in  the  best  oil  of  lavender;  the 
addition  of  some  oil  of  cloves  completes  the 
mixture.  The  proportions  are  not  easily 
given ;  they  are  such  as  to  yield  a  consist- 
ency resembling  that  of  a  firm  pomade, 
which  can  yet  easily  be  spread  upon  a  paper 
surface  by  means  of  the  nngers.  It  must  be 
as  firm  as  the  manipulation  during  its  use 
admits  of.  To  apply  it  the  proof  must  be 
mounted  on  cardboard.  When  dry  and 
tense  take  the  encaustic  upon  the  finger  and 
spread  it  equally,  so  as  just  to  cover  the 
paper,  and  leave  it  to  set  for  five  or  ten  min- 
utes, according  to  the  temperature ;  then  rub 
the  surface  with  a  folded-up  pad  of  woollen 
cloth  (merino  answers  best) ;  leave  it  for  a 
short  time  to  further  set  or  harden  and  again 
rub  it.  Finally,  in  a  few  moments,  when 
more  hardened,  finish  the  polishing  with  a 
fresh  piece  of  merino,  moved  briskly  in  or- 
der to  get  a  uniform  gloss.  A  little  extra 
pressure  will  remove  any  smears  arising 
from  the  presence  of  an  excess  of  paste. 
This  has  been  found  a  great  protection 
against  fading. 

Energia.  A  name  given  by  Professor 
Hunt  to  that  principle  of  light  which  effects 
all  changes,  chemical  or  molecular,  in  sub- 
stances. Prof.  Hunt  says :  Light,  heat,  and 
photographic  power  are,  beyond  all  doubt, 
three  distinct  classes  of  phenomena.  Now, 
the  science  of  optics  has  its  nomenclature 
well  confirmed    bv  established  use.      The  I 


science  of  thermotics  or  of  thermochroology 
is  also  considered  of  sufficient  importance 
to  have  its  nomenclature.  It  is,  therefore, 
essential  to  the  successful  prosecution  of 
our  inquiries,  that  the  third  class  of  phe- 
nomena, which  we  have  been  particularly 
engaged  in  the  consideration  of,  should  have 
a  term  by  which  it  might  be  distinguished. 
Might  we  not  then,  with  strict  propriety,  re- 
garding this  principle  as  the  sun's  energetic 
power,  working  in  and  producing  change  in 
bodies,  adopt  such  a  term  as  energema,  en- 
ergy ;  or,  slightly  modifying  it,  use  such  a 
coinage  as  energia,  which  is  capable  of  be- 
ing readily  adapted  to  all  the  combinations 
we  are  likely  to  require.  If  it  was  thought  de- 
sirable to  connect  this  name  with  the  substan- 
tive ray  for  the  purpose  of  expressing  its  origin 
more  clearly,  we  might  use  actinergia ;  but 
it  appears  to  me  the  whole  subject  would  be 
kept  more  distinct  and  clear  by  the  applica- 
tion of  the  epithet  energia,  simply  to  dis- 
tinguish the  principle  without  involving  it 
in  any  way  with  its  solar  source  or  its  ra- 
diant character. 

Light,  heat,  and  energia,  for  it  is  neces- 
sary to  recapitulate,  are  the  three  principles 
(or  the  modifications  of  an  elementary  first 
principle)  detected  in  the  solar  rays.  The 
first  acting  upon  the  organ  of  vision,  and 
enabling  us  to  distinguish  external  objects, 
and  giving  color  to  all.  The  second  is  that 
principle  which  regulates  the  solid,  liquid, 
or  gaseous  state  of  matter,  and  which  main- 
tains this  planet  in  the  condition  which  is 
essential  to  the  well-being  of  its  inhabitants. 
And  the  third,  energia,  is  that  power  which 
effects  all  the  changes,  whether  chemical  or 
molecular,  which  are  constantly  in  progress  ; 
it  is  that  agent  which  is  forever  quickening 
all  the  elements  of  growth,  and  maintaining 
the  conditions  of  a  healthftil  vitality ;  and  it 
is  no  less  energetically  employed  in  the  pro- 
cesses of  corruption,  whicn,  indeed,  are  no 
other  than  the  necessary  changes  of  matter 
in  its  progress  from  one  state  of  organization 
to  another.  Melloni  and  M.  E.  Becquerel 
have  both  suggested  the  probability  that  the 
solar  rays  are  but  one  principle — light; 
and  that,  as  they  are  received  upon  bodies 
differently  constituted,  they  produce  the  phe- 
nomena of  color  and  vision,  of  heat,  or 
chemical  action.  Melloni  has,  indeed,  en- 
deavored to  explain  all  the  phenomena  of 
photographic  action,  and  the  peculiar  influ- 
ence of  tne  dissevered  rays  of  the  prismatic 


ENER 


142 


ENLA 


spectrum  upon  different  preparations  upon 
the  supposition  that  all  bodies,  even  those 
which  are  the  most  colorless,  possess  what 
he  calls  a  chemical  coloration.  For  example : 
if  a  sheet  spread  with  the  chloride  of  silver 
is  exposed  to  the  spectrum,  we  find  that  the 
greatest  action  takes  place  over  the  space  on 
which  the  blue  rays  fall ;  whence  it  is  argued, 
from  a  supposed  analogy  between  the  effects 
which  would  be  produced  if  the  spectrum 
was  thrown  upon  a  piece  of  blue  cloth,  in 
which  case  the  blue  ray  would  be  exalted, 
that  the  chemical  color  of  the  white  chloride 
of  silver  is  chiefly  blue.  This  system  of 
reasoning  is  extended  to  all  the  chemical 
compounds  which  are  known  to  undergo 
change  of  state  by  the  influence  of  the  solar 
power;  and  it  is  also  used  to  explain  the 
phenomena  of  absorption  by  colorless  trans- 
parent fluids.  It  must  be  admitted  that  the 
memoir  in  which  this  philosopher  sets  forth 
his  views  is  oneof  extraordinary  excellence; 
but,  although  it  will  explain  many  of  the 
phenomena,  we  have  not  a  single  fact  which 
can  be  brought  in  support,  otherwise  than 
analogically,  of  this  hypothetical  view.  Bec- 
querel  founds  his  assumption,  as  I  have  al- 
ready stated,  on  the  fact  of  the  correspond- 
ence of  the  fixed  lines  detected  in  the  different 
spectra.  This  fact  does  not  appear  to  bear 
upon  the  argument.  We  already  know  that 
the  physical  properties  of  heat  and  light 
are  similar — that  they  can  be  similarly  re- 
flected, refracted,  and  polarized ;  and  the 
same  applies  to  the  chemical  principle ;  but 
it  is  not,  therefore,  contended  that  we  have 
arrived  at  such  conclusions  as  would  warrant 
our  determining  the  identity  of  all  the  phe- 
nomena of  heat  and  light.  I  do  not  mean 
to  deny  the  possibility  of  their  being  modi- 
fications of  some  all-pervading  principle, 
with  which  our  researches  have  not,  owing  to 
their  want  of  refinement,  made  us  acquainted. 
The  philosophy  of  chemistry  teaches  us  to 
regard  those  bodies  as  elementary  which  do 
not  admit  of  decomposition.  But  at  the 
same  time  it  imposes  upon  us  the  necessity  of 
abandoning  the  idea  that  the  solar  radiations 
are  a  single  independent  element,  when  we 
can  resolve  them  into  three  independent  or- 
ders of  phenomena.  We  now  reckon  three 
imponderable  elements,  light,  heat,  and 
electricity.  Now,  are  we  not  bound  by  the 
principles  which  guide  us  in  every  step  of 
the  inductive  system,  to  add  to  these  a  fourth 
— energia  ? 


Energiatype.  A  process  worked  out  by- 
Hunt,  also  called  Ferrotype,  in  which  he 
showed  the  value  of  the  salt  of  iron  (proto- 
sulphate)  as  a  developer.  Energiatype  was 
a  process  for  obtaining  prints  direct  in  the 
camera,  after-development,  however,  being 
necessary. 

Engraved  Blocks.  Engravings  cut  upon 
blocks    of   wood.      (See   Fhotoqraphy  upon 

Wood.)  y  1  y   1 

Engraving  on  Glass.  Producing  pictures 
on  glass  in  relief  by  means  of  hydrofluoric 
acid  and  photography.  (See  Photographic 
Engraving^  on  Glass) 

Enlarging.  The  operation  of  obtaining 
an  enlarged  image  from  a  small  negative  or 
positive  is  so  called.  Enlargements,  either 
negatives  or  positives,  may  be  obtained  in 
many  ways,  of  which  the  simplest  is  the  use 
of  an  enlarging  camera  or  lantern,  obtainable 
commercially.  Negatives  to  be  enlarged 
should  be  as  sharp  as  possible,  free  from  even 
minute  defects,  possessing  good  gradation,  de- 
tail, and  contrast.  Any  good  lens  is  suitable, 
preferably  that  with  which  the  original  was 
taken,  if  rectilinear.  An  ordinary  camera  may 
be  used  if  it  can  be  extended  sufliciently  to  give 
an  enlarged  image  of  the  desired  size.  Pro- 
fessional enlargers  use  either  the  solar  or 
electric-light  method,  which  are  too  compli- 
cated for  the  average  worker.  Enlargements 
on  bromide  or  salted  papers,  or  enlarged 
negatives,  may  be  simply  obtained  as  fol- 
lows :  Block  out  the  whole  of  a  window  ex- 
cept a  small  space  sufiiciently  large  to  take 
the  negative  to  be  enlarged ;  put  the  negative, 
film  side  toward  the  lens,  into  the  rabbet- 
slide  of  the  camera  focussing  screen  ;  fix  the 
camera  close  up  to  the  space  left  in  the  dark- 
ened window  so  as  to  exclude  all  light  except 
that  coming  through  the  negative,  the  lens 
being  turned  into  the  room.  A  reflecting- 
mirror  or  sheet  of  cardboard  should  be 
placed  outside  the  window,  to  reflect  light 
through  the  negative,  at  an  angle  of  45 
degrees.  In  the  darkened  room  a  table  or 
easel  is  placed  at  the  proper  distance  to 
secure  the  desired  enlargement,  upon  which 
the  paper  or  plate  is  placed,  perfectly  vertical, 
to  receive  the  enlarged  image.  The  image 
on  this  sheet  or  plate  is  then  focussed,  and 
the  exposure  made,  after  which  the  enlarge- 
ment is  developed  as  usual. 

Enlarging  Ambrotsrpes.  In  this  process 
the  camera  must  be  sufiiciently  large  for  the 
purpose,  and  capable  of  being  extended  to 
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the  required  length  to  obtain  the  size  desired. 
A  quarter-portrait  combination  lens  should 
be  used  diaphragmed  down  to  half  an  inch. 
The  ambrotype  to  be  enlarged  should  be 
placed  in  the  sunlight,  as  directed  for  copy- 
ing, and  the  image  drawn  on  the  ground- 
glass  to  the  size  required.  For  either  an 
enlarged  ambrotype  or  negative,  the  usual 
processes  for  ordinary  pictures  may  be  em- 
ployed.    (See  Copying.) 

finlaxguig  Apparatus.  A  contrivance  by 
which  enlarged  photographic  pictures  are 
produced,  either  by  artificial  light  or  daylight. 
For  direct  positive  enlargements  from  small 
negatives  on  bromide  of  silver  paper  an 
arrangement  resembling  the  usual  magic- 
lantern  may  be  used,  or  a  common  camera, 
so  arranged  in  the  wall  of  a  dark-room  as 
to  have  the  ground-glass  illuminated  from 
outside  by  daylight,  and  this  increased  by 
a  reflector ;  the  rest  of  the  camera  with  the 
objective  is  in  the  dark-room.  Opposite  to 
it  and  at  some  distance  an  adjustable  easel 
carries  the  bromide  of  silver  paper.  The 
negative  to  be  enlarged  is  substituted  for  the 
ground-glass,  the  transmitted  light  project- 
ing the  picture  upon  the  paper,  which,  after 
exposure,  is  developed  into  a  positive  en- 
largement. 

Enlarging  Camera.  An  instrument  for 
copying  and  increasing  the  size  of  photo- 
graphs.    (See  Solar  Camera.) 

Fig.  93. 


Enlarging  Daguerrotypes.  For  enlarging 
daguerrotypes,  observe  the  same  method  as 


for  copying,  increasing  the  distance  between 
the  lens  and  the  spectrum  in  correspondence 
to  the  increased  size  of  the  daguerrotype  to 
be  made. 

Envelope.  Used  for  displaying  photo- 
graphs. Made  of  various  styles  and  sizes 
and  supplied  with  a  flap  which,  opening 
backward,  makes  the  contrivance  serve  also 
as  a  stand  for  a  photograph.     (See  Fig.  93.) 

Eosin.  CjoBr^HaOj.  Yellow,  matt  sub- 
stance (coloring  matter).  Serves  in  the 
preparation  of  color-sensitive  emulsions  and 
films.  Eosin,  as  well  as  the  eosin  colors  de- 
rived from  it,  are  very  good  sensitizers  for 
green,  yellow-green,  and  yellow  in  color  pho- 
tography. Mixed  with  silver  salts,  eosin  forms 
a  red  precipitate  (eosin  of  silver,bromo-eosin 
of  silver),  important  for  photography  as  an 
optical  and  at  the  same  time  a  chemical 
sensitizer,  (See  Erythrosin  and  Erythrosin  of 
Silver.) 

Epsom  Salts.    (See  Magnesium  Sulphate,) 

Equation.  A  making  equal,  or  an  equal 
division.  Equation  of  time  is  the  interval  by 
which  apparent  time  difiers  from  mean  time 

Equivalent.  In  chemistry,  is  the  propor' 
tion  expressing  the  weight,  or  quantity  by 
weight,  of  any  substance  which  combines 
with  another  substance  to  form  a  definite 
compound.  This  branch  of  science  has  un- 
dergone several  changes  in  its  nomenclature, 
and  is  now  named  the  doctrine  of  definite 
proportions.  The  words  atom,  combining, 
quality,  proportional,  prime  number,  etc., 
have  been  employed  by  different  authors  to 
express  the  same  meaning  as  the  phrase  now 
generally  adopted.  It  may  be  considered 
under  three  heads  or  general  propositions : 
the  first  of  which  is,  that  bodies  combine  in 
certain  fixed  or  definite  proportions,  as  may  be 
exemplified  in  the  union  of  chlorine  and  hydro- 
gen, oxygen  and  bismuth.  Thus,  36  parts  of 
chlorine  combine  with  1  part  of  hydrogen 
and  form  37 — or  one  part  muriatic  acid ;  but 
these  bodies  do  not  combine  in  any  other 
proportions.  There  are  many  substances 
which  can  combine  with  more  than  one  de- 
terminate proportion;  but  no  combination 
can  be  formed  intermediate  between  these ; 
thus,  copper  combines  in  the  proportion  of 
64  parts  with  8  or  16  of  oxygen,  ana  mercury 
in  the  proportion  of  200  parts  with  8  or  16 
of  oxygen,  and  with  no  other  quantity.  The 
second  head,  or  law,  for  consid!eration  is,  that 
when  any  two  bodies  are  combined  with  any 
given  weight  of  a  third  substance,  and  then 
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brought  into  combination  with  each  other,  they 
combine  together  in  the  same  proportion  in 
which  they  had  previously  united  with  this  third 
substance.  For  example :  6  parts  of  carbon 
will  unite  with  1  part  of  hydrogen  and  8 
parts  of  oxygen  ;  from  this  circumstance  we 
infer  from  our  knowledge  of  the  law  of  defi- 
nite proportions,  that  they  will  unite  with 
each  other  in  the  same  proportion,  or,  in 
other  words,  that  1  part  of  hydrogen  will 
unite  with  6  of  carbon,  and  that  8  of  oxy- 
gen will  also  combine  with  6  of  carbon.  In 
this  manner  the  combining  proportions  of 
bodies  are  determined,  and  whatever  sub- 
stance we  may  select  as  a  standard  of  com- 
parison, it  will  only  be  necessary  to  number 
the  other  bodies  in  relation  to  the  number 
we  have  attached  to  the  point  of  comparison 
in  order  to  determine  the  proportion  in 
which  bodies  combine  with  it  and  with  each 
other.  Dr.  Wollaston  introduced  the  term 
chemical  equivalent  to  denote  the  numbers 
representing  the  proportionate  quantity  in 
which  different  bodies  combine  together; 
thus,  if  the  standard  of  comparison  be  hydro- 
gen 1,  carbon  will  be  6,  oxygen  8,  nitrogen 
14,  sulphur  16,  zinc  34,  etc.  which  numbers 
will  be  the  chemical  equivalents  of  their  re- 
spective substances.  The  chemical  equiva- 
lent of  compounds  is  made  up  by  adding  to- 
gether the  numbers  representing  the  simple 
substances  of  which  they  are  formed ;  thus, 
water  is  represented  by  the  figure  9,  8  oxygen 
4-  1  hydrogen,  of  which  it  is  composed.  The 
third  proposition  is,  that  tvhen  one  body  com- 
bines with  another  in  more  than  one  definite 
proportion,  the  quantity  of  one  of  them  in  the 
different  combinations  will  be  found  to  be  double, 
triple,  or  some  simple  multiple  of  the  smallest 
proportion  in  which  it  combines  with  a  given 
quantity  of  the  other  substance.  For  example : 
copper,  64  parts,  will  unite  with  oxygen,  8 
parts,  to  form  a  compound  known  as  the  prot- 
oxide of  copper.  The  same  quantity,  64 
parts,  will  also  unite  with  16  of  oxygen  to 
form  another  compound  of  the  same  metal, 
the  deut-oxide.  Gay-Lussac  found  that  a 
peculiar  law  was  also  observable  in  the  union 
or  combination  of  gases ;  he  found  that, 
when  they  unite  together,  the  bulk  of  the 
one  always  bears  a  simple  ratio  to  the  bulk 
of  the  other.  For  example :  half  a  volume 
of  oxygen  combines  with  one  of  hydrogen 
and  one  of  nitrogen ;  1  volume  of  nitrogen 
combines  with  3  of  hydrogen.  When  bodies 
unite  in  more  than  one  proportion  the  quan- 


tity of  one  of  the  combining  substances  is 
increased  by  some  simple  multiple  of  the 
smallest  Quantity  of  it  which  enters  into  the 
first  combination.  The  general  laws  in 
reference  to  the  combination  of  gases  have 
been  denominated  the  theory  of  volumes, 
and  by  comparison  will  be  found  to  agree 
exactly  with  the  theory  of  definite  propor- 
tions. 

Eauivalent  Focus.  To  find  the  equiva- 
lent focus  of  a  portrait  combination,  the  fol- 
lowing is  suggested : 

1.  A  and  B  are  the  distant  objects,  from 
which  the  rays  L  and  L^  are  brought  to  a 
focus  at  P  P^  on  the  ground-glass,  equidis- 
tant from  the  centre  C,  and  the  distance  P 
P^  is  measured  with  compasses.  (These 
rays  are  what  are  termed  "  parallel  rays,"  the 
distance  of  the  object  being  so  great,  in  com- 

Fig.  94. 


parison  with  the  focal  length,  that  they  may- 
be considered  parallel.)  The  camera  is  now 
turned  until  the  image  of  A  moves  from  P 
to  C,  and  the  line  O  P  is  drawn  along  the 
edge  of  the  camera  on  the  paper  underneath. 
Then  the  image  P^  of  the  object  B  is  simi- 
larly brought  to  C,  and  the  line  O  P^  is 
drawn.  Next,  the  triangle  O  P  P^  is  com- 
pleted by  setting  off*  the  base  P  P^,  and  the 
legs,  0  P,  O  P^,  are  evidently  the  focal  dis- 
tance. (For  simplicity  of  figure,  a  single 
lens  is  taken ;  the  principle  is  evidently  ex- 
actly the  same  for  a  combination.) 

2.  The  same  figure  will  serve  to  illustrate 
the  second  method.  In  this,  the  two  points 
P  and  P''  are  first  arbitrarily  marked  on  the 
ground-glass  so  that  the  image  of  a  single 
distant  object.  A,  shall  fiiU  on  P,  and  the 
line  O  P  is  drawn  on  the  paper  by  the  side 
of  the  camera.  The  camera  is  then  rotated 
till  the  image  of  the  same  distant  ol^ect  falls 
on  the  mark  P^,  and  the  line  O  P^  is  ob- 
tained. The  construction  in  this  case  is 
evidently  the  same  as  before. 

Equivalent  Numbers.  The  proportions 
in  which  substances  combine  are  expressed 
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by  fixed  numbers,  or  by  the  multiples  of 
tnese  numbers ;  these  are  termed  equivalent 
numbers :  for  example,  copper,  1  part  =  64 
combines  with  1  of  chlorine  =  36  forming 
chloride  of  copper  =  100,  the  equivalent  num- 
ber of  the  last-named  salt.  (See  Equivalent 
Proiwrfions.) 

Equivalent  Proportions.  When  elemen- 
tary or  compound  bodies  enter  into  chemical 
union  with  each  other,  they  do  not  combine 
in  indefinite  proportions,  as  in  the  case  of  a 
mixture  of  two  liquids,  or  the  solution  of  a 
saline  body  in  water.  On  the  other  hand,  a 
certain  definite  weight  of  the  one  unites  with 
an  equally  definite  weight  of  the  other ;  and 
if  an  excess  of  either  be  present,  it  remains 
free  and  uncombined.  Thus,  if  we  take  a 
single  grain  of  the  element  hydrogen,  to  con- 
vert that  grain  into  water  there  will  be  re- 
quired exactly  8  grains -of  oxygen;  and  if  a 
larger  quantity  than  this  were  added,  as  for 
instance  10  grains,  then  2  grains  would  be 
over  and  above.  If  separate  portions  of  me- 
tallic silver,  of  108  grains  each,  were  weighed 
out,  in  order  to  convert  them  into  oxide, 
chloride,  and  iodide  of  silver  respectively, 
there  would  be  required  8  grains  of  oxygen, 
36  grains  chlorine,  126  grains  iodine.  There- 
fore, it  appears  that  8  grains  of  oxygen  are 
equivalent  to  36  grains  of  chlorine,  and  to 
126  grains  of  iodine,  seeing  that  these  quan- 
tities all  play  the  same  part  in  combining  ; 
and  so  it  is  with  regard  to  the  other  elements; 
to  every  one  of  them  a  figure  can  be  assigned, 
which  represents  the  number  of  parts  by 
weight  in  which  that  element  unites  with 
others.  (See  Equivalent  Numbers.)  These 
figures  are  the  "  equivalents  "  or  "  combining 
proportions,"  and  they  are  denoted  by  the 
symbol  of  the  element.  (See  Symbolic  Nota- 
tion.) The  law  of  equivalent  proportions  ap- 
plies to  compounds  as  well  as  to  simple 
bodies,  the  combining  proportion  of  a  com- 
pound being  always  the  sum  of  the  equiva- 
lents of  its  constituents.  Thus,  sulphur  is 
16,  and  oxygen  8,  therefore  sulphuric  acid, 
or  SO3,  equals  40.  The  same  rule  applies 
with  regard  to  salts.  Take,  for  instance,  the 
nitrate  of  silver ;  it  contains 


Nitrogen 
6  Oxygen 
Silver      . 


Total  of  equivalents,  or 
equivalent  of  nitrate 
silver. 


or) 


14  (equivalent) 
48 
108 


170 


The  utility  of  being  acquainted  with  the 
law  of  combining  proportions  is  obvious 
when  their  nature  is  understood.  As  bodies 
both  unite  with  and  replace  each  other  in 
equivalents,  a  simple  calculation  shows  at 
once  how  much  of  each  element  or  compound 
will  be  required  in  a  given  reaction.  Thus, 
supposing  it  be  desired  to  convert  100  grains 
of  nitrate  of  silver  into  chlorideof  silver,  the 
,  weight  of  chloride  of  sodium  which  will  be 
necessary  is  deduced  thus :  1  equivalent,  or 
170  parts,  of  nitrate  of  silver  is  decomposed 
by  an  equivalent,  or  60  parts,  of  chloride  of 
sodium.  Therefore,  as  170 :  60  :  :  100  :  35.2 ; 
that  is,  35.2  grains  of  salt  will  precipitate,  in 
the  state  of  chloride,  the  whole  of  the  silver 
contained  in  100  grains  nitrate.  In  the  scale 
of  equivalents  now  usually  adopted,  hydro- 
gen, as  being  the  lowest  of  all,  is  taken  as 
unity,  and  the  others  are  related  to  it. 

Erjrthrosin.  A  beautiful  red  eosin-color- 
ing  matter,  barely  soluble  in  water,  but  quite 
so  in  alcohol  and  in  alkalies.  Used  in  the 
preparation  of  color-sensitive  emulsions  and 
plates,  rendering  them  sensitive  for  yellow 
and  green.  When  exposing  such  plates  a 
yellow  screen  should  be  used  in  the  camera 
as  a  light-filter. 

Erythrosin  of  Silver.  A  combination  of 
nitrate  of  silver  aftd  erythrosin.  Serves  the 
same  purpose  as  erj^hrosin,  but  is  a  much 
more  powerful  sensitizer  for  yellow  than  the 
latter,  and  producing  a  considerably  higher 
general  sensitiveness  of  the  plate.  When 
using  such  plates,  a  yellow  screen  is  not 
needed,  except  when  copying  paintings, 
showing  much  blue  color. 

Essential  Oils.  Essential  {or  volatile)  oils 
are  chiefly  obtained  from  the  flowers,  leaves, 
fruit,  seeds,  bark,  and  roots  of  plants,  by  dis- 
tilling them  with  water.  They  are  usually 
more  limpid  and  less  unctuous  than  the  fixed 
oils ;  but  some  of  them  are  butyraceous  or 
crystalline.  The  majority,  when  perfectly 
pure,  are  colorless,  though  before  rectifica- 
tion nearly  the  whole  of  them  have  a  pale- 
yellow  tint  and  some  of  them  are  brown,  blue, 
or  green.  Their  density  fluctuates  a  little  on 
either  side  of  water,  and  they  are  sparingly 
soluble  in  that  fluid,  forming  perftimed  or 
medicated  waters.  They  possess  various  de- 
grees of  volatility,  and  evolve  the  odor  of  the 
plants  from  which  they  are  distilled.  By 
exposure  to  the  air  they  rapidly  absorb  oxy- 
gen and  become  partially  converted  into 
resin.    This  is  the  cause  ot  the  deposit  that 
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usually  forms  in  them.  Some  of  the  essen- 
tial oils  are  used  in  photography  as  solvents, 
and  in  a  few  photographic  processes. 

Etching.  By  etching  is  understood  the 
deepening  of  parts  of  different  metals,  stone, 
glass,  or  other  materials,  by  an  application  of 
dissolving  solutions,  and  is  divided  into  two 
classes,  namely:  deep  etching  and  relief 
etching.  The  fluid  used  depends  on  the  dif- 
ferent materials  to  be  wrought  upon.  For 
etching  upon  iron  and  steel  a  weak  solution 
of  muriatic  acid  is  used,  but  for  reproducing 
engravings  use  solutions  of  pyroliguous  acid, 
alcohol,  and  nitric  acid,  a  solution  of  iodine 
and  iodide  of  potassa,  in  water,  and  a  solu- 
tion of  corrosive  sublimate,  alcohol,  and  a 
trifle  of  nitric  acid.  Etching  on  copper 
plates  is  done  with  a  solution  of  weakened 
nitric  acid,  or  a  solution  of  copper  chromate 
and  muriate  of  ammonia,  diluted  with  vinegar 
or  chlorate  of  potassa.  Brass  and  silver  are 
etched  with  weakened  nitric  acid  only  ;  gold 
with  nitro-muriatic  acid ;  zinc  with  nitric 
acid,  pyroligneous  acid,  and  chloroacetic  acid. 
The  lithographic  stone  is  etched  with  nitric 
acid  or  muriatic  acid;  glass  with  hydro- 
fluoric acid,  or  if  a  dim  appearance  of  even 
deepness  is  desired,  use  a  solution  of  250 
grains  potassa  fluorate,  140  grains  sulphate 
ammonia,  mixed  in  250  grains  muriatic  acid 
and  1000  grains  of  water.  With  a  solution 
of  ammonia  fluorate,  writing  may  be  put  on 
glass,  having  a  dim  effect.  Agate,  rock- 
crystal,  jasper,  and  chalcite  should  be  etched 
with  hydrofluoric  acid.  Marble  and  mother- 
of-pearl  require  weakened  nitric  acid,  and 
amber  and  ivory,  pure  sulphuric  acid.  (See 
Half-  Tone,  Zinc-Etching,  etc) 

Etching  Daguerrotypes.  (See  Electro- 
Etching) 

Etching  on  Glass.  The  following  method 
of  transferring  photo-lithographs  and  collo- 
types to  glass  is  recommended  by  Mons.  A. 
M.  Villon :  A  print  on  glazed  paper  is  made 
from  the  block  with  the  following  color:  3 
parts  stearic  acid,  2  parts  asphalt,  3  parts  oil 
of  turpentine.  The  print  is  then  held  over  a 
saucer  containing  a  mixture  of  1  part  hydro- 
chloric acid  and  4  to  6  parts  water  till  the 
hydrochloric  acid  fumes  have  condensed  upon 
it.  It  is  then  floated  on  lukewarm  water  till 
the  colors  have  softened,  when  it  is  laid  upon 
the  surface  of  the  glass  with  the  image  down- 
ward, and  pressed  flat  with  an  India-rubber 
roller.  The  back  of  the  paper  is  then  moist- 
ened with  a  wet  sponge,  one  corner  of  it 


raised,  and  it  is  then  stripped  rapidly  off. 
The  glass  is  then  etched  with  hydrofluoric 
acid  in  the  ordinary  way. 

Etching-Paper.  The  rough,  stout  paper 
used  for  etchings  has  been  recommendea  as 
an  excellent  mount  for  artistic  landscapes  of 
small  or  large  size,  printed  in  carbon,  or 
upon  any  matt-surface  paper. 

Etchzaic.  A  name  given  by  Mr.  C.  Ash- 
leigh  Snow  to  a  superior  half-tone  etching 
which  has  had  special  manipulation  by  his 
own  methods. 

Ether.  Ether  is  one  of  the  most  impor- 
tant chemicals  used  in  photography.  It  is 
obtained  by  distilling  equal  parts,  by  weight, 
of  sulphuric  acid  and  alcohol.  If  the 
formula  of  alcohol  be  compard  with  that  of 
ether,  it  will  be  seen  to  differ  from  it  in  the 
possession  of  an  additional  atom  of  hydrogen 
and  of  oxygen;  in  the  reaction  the  sul- 
phuric acid  removes  these  elements  in  the 
form  of  water,  and  by  so  doing  converts  one 
atom  of  alcohol  into  an  atom  of  ether.  The 
term  sulphuric,  applied  to  the  commercial 
ether,  has  reference  only  to  the  manner  of 
its  formation.  Ether  is  neither  acid  nor 
alkaline  to  test-paper.  Specific  gravity,  at 
60°,  about  0.720  ;  boils  at  98°  F.  The  vapor 
is  exceedingly  dense,  and  may  be  seen  pass- 
ing off  from  the  liquid  and  falling  to  the 
ground;  hence  the  danger  of  pouring  it 
from  one  bottle  to  another  if  a  flame  be  near. 
It  does  not  mix  with  water  in  all  propor- 
tions ;  if  the  two  are  shaken  together,  after 
a  short  time  the  former  rises  and  floats  on 
the  surface.  In  this  way  a  mixture  of  ether 
and  alcohol  may  be  purified  to  some  extent, 
as  in  the  common  process  of  washing  ether. 
The  water  employed,  however,  always  re- 
tains a  certain  portion  of  ether  and  ac- 
quires a  strong  ethereal  odor ;  washed  ether 
also  contains  water  in.  small  quantity.  Bro- 
mine and  iodine  are  both  soluble  in  ether, 
and  gradually  react  upon  and  decompose  it. 
The  strong  alkalies  also  decompose  ether, 
slightly,  after  a  time,  but  not  immediately. 
Exposed  to  air  and  light,  ether  is  oxidized 
and  acquires  a  peculiar  odor.  It  dissolves 
fatty  and  resinous  substances  readily,  but 
inorganic  salts  are  mostly  insoluble  in  this 
fluid.  Hence  it  is  that  iodide  of  potassium 
and  other  substances  dissolved  in  alcohol  are 
precipitated,  to  a  certain  extent,  by  the  addi- 
tion of  ether.  The  purity  of  the  ether  em- 
ployed is  a  matter  of  as  much  importance  in 
the  manufacture  of  collodion  as  that  of  any 


ETHE 


147 


EVAP 


other  ingredient ;  this  point  must  be  attended 
to  in  order  to  secure  good  results.  Some  of 
the  characteristics  which  render  ether  unfit 
for  photographic  purposes  are:  a  peculiar 
and  disagreeaole  smell,  either  of  some  essen- 
tial oil,  or  of  acetic  ether ;  an  acid  reaction  to 
test-paper ;  a  property  of  turning  alcoholic 
solution  of  iodide  of  potassium  brown  with 
unusual  rapidity;  an  alkaline  reaction  to 
test-paper  ;  ii  high  specific  gravity  (it  should 
not  be  higher  than  0.720)  from  superabun- 
dance of  alcohol  and  water.  Ether  which 
has  been  re-distilled  is  always  the  most  uni- 
form in  composition,  and  especially  so  if  the 
second  distillation  be  conducted  from  quick- 
lime, carbonate  of  potash,  or  caustic  potash. 
These  alkaline  substances  retain  the  impuri- 
ties, which  are  often  of  an  acid  nature,  and 
leave  the  ether  in  a  fit  state  for  use.  The 
re-distillation  of  ether  is  a  simple  process.  In 
dealing  with  this  fluid,  however,  the  great- 
est caution  must  be  exercised,  on  account  of 
its  inflammable  nature. 

Take  ordinary  sulphuric  ether  and  agitate 
it  with  an  equal  bulk  of  water  to  wash  out 
the  alcohol ;  let  it  stand  for  a  few  minutes 
until  the  contents  of  the  bottle  separate  into 
two  distinct  strata,  the  lower  of  which  (water) 
is  to  be  drawn  off"  and  rejected.  Then  in- 
troduce caustic  potash  finely  powdered,  in 
the  proportion  of  1  ounce  to  1  pint  of  washed 
ether ;  shake  the  bottle  again  in  order  that 
the  small  portion  of  water  still  remaining 
may  be  thoroughly  absorbed.  Afterward, 
set  aside  for  twenty-four  hours  (not  longer), 
when  it  may  be  probably  observed  that  the 
liquid  has  become  yellow  and  that  a  floccu- 
lent  deposit  has  formed  in  small  quantity. 
Transfer  to  a  retort  of  moderate  capacity, 
supported  in  a  saucepan  of  warm  water  ana 
properly  connected  with  a  condenser.  On 
applying  a  gentle  heat,  the  ether  distils  over 
quietly,  and  condenses  with  very  little  loss. 
Care  must  be  taken  that  none  of  the  alka- 
line liquid  contained  in  the  body  of  the  re- 
tort finds  its  way,  by  projection  or  otherwise, 
into  the  neck,  so  as  to  run  down  and  con- 
taminate the  distilled  fluid.  In  order  to 
E reserve  ether  from  decomposition,  it  must 
e  kept  in  stoppered  bottles,  nearly  full,  and 
in  a  dark  place.  The  stoopers  should  be 
luted  and  tied  over  with  bladder. 

Ether  is    used  photographically  in    the 
manufacture  of  collodion  and  some  kinds  of  | 
varnishes,  and  in  the  preparation  of  some  I 
papers.  I 


Ethoxo-Limelight.  It  has  been  suggested 
that  for  optical  projection  ether  may  be 
used  as  a  substitute  for  the  hydrogen  gas.  A 
light  obtained  by  a  mixture  of  ether  and 
oxygen  is  called  the  ethoxo-limelight.  The 
use  of  hydrogen  gas,  however,  is  more  con- 
venient and  safer  in  practice. 

Euryscope.  A  double  objective,  con- 
structed by  Voigtlander  (symmetric),  in- 
tended for  all  classes  of  photographic  work. 
Very  like  the  aplanats  in  construction, 
possessed  of  great  sharpness  and  depth,  and 
twice  as  rapid  as  the  orthoscope. 

Evanescent.  Vanishing;  fleeting;  vola- 
tile ;  liable  to  dissipation,  or  to  become  im- 
perceptible. 

Evaporate.  To  pass  ofl"  in  vapor ;  to  es- 
cape and  .be  dissipated,  either  in  visible 
vapor  or  in  particles  too  minute  to  be  visi- 
ble ;  to  convert  or  resolve  a  fluid  into  vapor. 

Evaporation.  The  dissipation  of  a  fluid 
by  means  of  heat.  Evaporation  is  had  re- 
course to,  either  for  the  purpose  of  recover- 
ing a  solid  body  from  its  solution,  or  to 
strengthen  a  solution  by  the  expulsion  of 
some  of  the  fluid  matter  that  forms  the  men- 
struum. Under  ordinary  circumstances,  it  is 
confined  to  the  surface  of  the  heated  liquid, 
and  is  therefore  either  slower  or  quicker  in 
proportion  to  the  extension  of  that  surface. 
Hence  has  arisen  the  adoption  of  wide, 
shallow  vessels  for  containing  fluids  during 
their  exposure  to  heat  for  this  purpose.  It 
has  been  found  that  evaporation  proceeds 
more  rapidly  when  a  current  of  air  is  made 
to  pass  over  the  surface  of  the  fluid,  as  in 
this  case  the  vapor  is  prevented  from  resting 
on  the  surface  and  impeding  the  process  by 
its  pressure.  On  the  small  scale,  shallow 
capsules  of  glass,  Wedgewood-ware,  porce- 
lain, or  metal  are  commonly  employed  as 
evaporating  vessels,  and  then  are  exposed  to 
heat  by  placing  them  over  a  lamp  or  naked 
fire,  or  in  a  water-bath,  or  sand-bath,  accord- 
ing to  the  temperature  at  which  it  is  proper 
to  conduct  the  process.  The  term  "  sponta- 
neous evaporation  "  is  applied  to  the  dissipa- 
tion of  a  fluid  by  mere  exposure  in  open 
vessels,  at  the  common  temperature  of  the 
atmosphere,  and  without  the  application  of 
artificial  heat.  The  celerity  of  this  kind  of 
evaporation  wholly  depends  upon  the  degree 
of  humidity  of  the  surrounding  air,  and  dif- 
fers from  the  former,  in  which  the  rate  of 
evaporation  is  proportionate  to  the  degree  of 
heat  at  which  the  process  is  conducted  and 
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the  amount  of  pressure  on  the  surface  of  the 
liquid.  Evaporation  in  vacuo  is  conducted 
under  the  receiver  of  an  air-pump,  or  in  an 
attenuated  atmosphere,  produced  by  filling 
a  vessel  with  steam,  by  which  means  the  air 
is  expelled,  when  all  communication  with 
the  external  atmosphere  is  cut  off,  and  the 
vapor  condenses  by  the  application  of  cold. 
Fluids  are  also  evaporated  in  air-tight  re- 
ceivers over  sulphuric  acid,  by  which  they 
are  continually  exposed  to  the  action  of  a 
very  dry  atmosphere.  When  such  a  receiver 
is  connected  with  an  air-pump  in  action, 
evaporation  proceeds  with  increased  rapidity, 
and  intense  cold  is  produced. 

Evaporator  for  Silver  Solutions.  A  filled 
bottle  is  closed  •  by  a  stopper  perforated  by 
two  holes  through  which  one  short  and  one 
long  glass  tube  passes,  reaching  down  to  the 
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bottom.  To  the  short  tube  an  India-rubber 
tube  is  fastened  and  the  other  end  of  it  is 
connected  with  a  barrel  of  water.  As  soon 
as  the  water  is  turned  on  the  air  is  drawn 
through  the  long  tube  and  bubbles  up  through 
a  silver  solution,  removing  all  the  alcohol  in 
a  very  short  time.  A  is  a  hole  to  insert  the 
fiinnel  for  filling  the  barrel  with  water,  now 
closed. 

Excess.  In  chemistry,  more  than  the 
proper  proportion;  more  of  one  ingredient 
than  another;  more  than  can  be  dissolved 
by  a  given  ouantity  of  fluid. 

Excite.  In  photography,  to  sensitize ;  to 
render  a  plate  or  paper  sensitive  to  the  light. 


Excited.  When  a  plate  or  paper  is 
rendered  sensitive  to  the  light,  it  is  termed 
excited. 

Exciting.  The  act  of  applying  a  sensitive 
substance  to  the  photogenic  plate  or  paper, 
either  by  immersion  or  rubbing. 

Exciting  Bath.  The  sensitizing  solution 
into  which  the  plate  or  paper  is  immersed 
to  render  it  impressible  by  light. 

Expansion  of  Paper.  Most  kinds  of  paper 
expand  when  wetted.  This  fact  is  of  import- 
ance in  printing  portraits,  when  care  should 
be  taken  to  cut  the  pieces  of  paper  so  that 
they  will  all  expand  in  the  same  direction,  to 
avoid  distortion  in  the  finished  prints.  It  is 
also  important  in  preparing  litho-transfers 
when  registration  of  several  images  is  re- 
quired. 

Exposure.  In  photography,  the  act  of 
submitting  the  daguerrotype  plate,  or  photo- 
genic glass,  or  paper,  to  the  action  of  light, 
either  in  the  camera  or  in  the  printing-fi*ame. 
There  are  different  methods  of  using  the 
camera  to  obtain  photographic  impressions ; 
but  the  one  in  general  use  is  to  place  the 
camera  in  its  proper  position,  and  when  the 
object  is  brought  to  show  well  upon  the 
ground-glass,  withdraw  the  latter  and  put  the 
coated  plate  in  its  place.  When  the  ground- 
glass  is  withdrawn,  care  should  be  taken  not 
to  remove  it  too  suddenly,  or  particles  of  dust 
in  the  camera  may  be  set  in  motion,  which, 
by  settling  on  the  plate,  would  form  black 
specks  and  spoil  the  picture.  Before  re- 
moving the  ground-glass,  also,  be  sure  to 
replace  the  cap  of  the  tube.  After  the  dark- 
slide  has  been  removed  from  the  plate-shield, 
the  cap  should  be  removed  from  the  tube 
and  the  light  admitted  into  the  box.  As  the 
time  of  exposure  depends  upon  the  intensity 
of  the  light  and  the  quality  of  the  lens,  it  is 
impossible  to  give  definite  instructions  in 
the  matter ;  and  experience  alone  must  de- 
termine how  long  each  plate  is  to  be  exposed. 
In  determining  the  time,  some  account  must 
be  taken  of  the  color  of  the  object  to  be 
copied,  as  all  colors  are  not  equally  photo- 
genic. Thus  the  yellows,  light  greens,  and 
reds,  and  other  bright  colors,  have  very  little 
action.  The  photogenic  intensity  of  light 
decreases  very  sensibly  in  proportion  as  the 
sun  approaches  the  horizon.  Thus  on  a  fine 
summer's  day,  with  a  cloudless  sky,  between 
the  hours  of  ten  and  four,  small  fractions  of 
seconds  only  are  necessary  for  most  expo- 
sures, whilst  before  and  after  those  hours  a 
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mucli  longer  time  is  necessary.  We  must 
also  take  into  account  the  state  of  the  atmos- 
phere, as  the  exposition  is  much  retarded  if 
it  is  the  least  hazy,  or  of  a  yellowish  appear- 
ance. In  the  event  of  the  first  attempt  tiail- 
ing,  the  operator  should  make  another  imme- 
diately, and  he  may  be  almost  certain  of 
succeeding  in  this  second  trial.  The  follow- 
ing are  some  of  the  indications  by  which 
the  operator  will  know  whether  he  has  left 
the  plate  in  the  camera  too  long  or  too  short 
a  time.  For  the  dtujuerrotype,  the  exposi- 
tion will  have  lasted  too  long,  and  the  im- 
pression will  be  *'6«r«^"  or  "  so/an^erf,"  when 
all  the  objects  are  apparent,  but  with  an 
inverse  intensity  to  that  which  they  had  in 
Nature ;  that  is  to  say,  the  whites  have  be- 
come bluish,  and  those  parts  which  should 
be  black  are  more  or  less  approaching  to 
white.  It  will  be  known  when  the  plate  has 
not  remained  sufficiently  long,  when  those 
objects  only  which  have  received  most  light 
are  reproduced  very  distinctly,  and  when  the 
other  objects  appear  distinctly  traced  and 
too  dark,  or  else  are  not  at  all  apparent.  For 
the  collodion  plate  the  indications  are :  If  a 
positive  be  under-exposed,  the  features  have 
an  unnatural  black  and  gloomy  appearance, 
the  dark  portions  of  the  drapery,  etc.,  being 
invisible ;  if  over-exposed,  the  face  is  usually 
pale  and  white,  and  the  drapery  indistinct 
and  misty.  Much,  however,  depends  upon 
the  dress  of  the  sitter  and  the  manner  in 
which  the  light  is  thrown ;  if  the  upper  part 
of  the  figure  is  shaded  too  much,  the  face 
may  be,  perhaps,  the  last  to  be  seen.  In  a 
negative  the  under-exposed  plate  develops 
slowly.  By  continuing  the  action  of  the 
developer,  the  high  lights  become  very  black, 
but  the  shadows  are  invisible,  nothing  but 
the  yellow  iodide  being  seen  on  those  por- 
tions of  the  plate.  After  treatment  with  the 
fixing  agent,  the  picture  shows  well  as  a 
positive,  but  by  transmitted  light  all  the 
minor  details  are  invisible;  the  image  is 
black  and  white  without  any  half-tone.  An 
over-exposed  negative  develops  rapidly  at 
first,  but  soon  begins  to  blacken  slightly  on 
every  part  of  the  plate.  After  the  fixing 
often  nothing  can  be  seen  by  reflected  light, 
but  a  uniform  gray  surface  of  metallic  silver, 
without  any  appearance  (or  at  most,  a  very 
indistinct  one)  of  an  image.  By  transmitted 
light  the  plate  may  appear  of  a  red  or  brown 
color,  and  the  image  is  faint  and  dull.  The 
clear  parts  of  the  negative  being  obscured  by 


the  fogging,  and  the  half-shadows  having 
acted  so  long  as  nearly  to  overtake  the  lights, 
there  is  a  want  of  proper  contrast,  hence  the 
over-exposed  plate  is  the  exact  converse  of 
the  under-exposed,  where  the  contrast  be- 
tween lights  and  shadows  is  too  well  marked, 
from  the  absence  of  intermediate  tints.  A 
negative  which  has  received  the  proper 
amount  of  exposure  will  possess  the  follow- 
ing characteristics  after  development :  The 
image  is  partially  but  not  fully  seen  by  re- 
flected light.  In  the  case  of  a  portrait,  any 
dark  portions  of  the  drapery  show  well  as  a 
positive,  but  the  features  of  the  sitter  are 
scarcely  to  be  discerned.  The  plate  has  a 
general  aspect  as  of  fogging  about  to  com- 
mence, but  not  actually  established.  By 
transmitted  light  the  figure  is  bright,  and 
appears  t(5  stand  out  from  the  glass;  the 
dark  shadows  are  clear,  without  any  misty 
deposit  of  metallic  silver;  the  high  lights 
black  almost  to  complete  opacity.  The  color 
of  the  image,  however,  varies  much  with  the 
state  of  the  bath  and  collodion,  and  with  the 
brightness  of  the  light.  When  you  have 
shut  off"  the  light,  take  the  same  care  in 
closing  the  slide  of  the  shield  as  recom- 
mended for  placing  the  shield  in  its  place,  to 
avoid  particles  of  dust. 

Expression.  In  art,  the  distinct  and  natu- 
ral exhibition  of  character,  or  of  sentiment 
in  the  characters  represented.  Expression 
is  a  general  term,  implying  a  representation 
of  an  object  agreeably  to  its  nature  and 
character,  and  the  use  or  oflice  it  is  to  have 
in  the  picture  or  statue.  The  force  of  ex- 
pression is  not  generally  sufficiently  studied 
by  photographers ;  hence  it  is  that  the  large 
majority  of  photographs  represent  the  sub- 
ject with  a  sameness  of  attitude  and  general 
characteristics  that  make  them  disagreeable 
and  in  some  cases  disreputable.  Every  pho- 
tographer, when  called  upon  to  take  the  por- 
trait of  a  lady  or  gentleman,  should  by  some 
means  possess  himself  of  a  knowledge  of 
the  main  characteristics,  tastes,  and  habits  of 
his  sitter,  and  endeavor  to  bring  out  the  most 
prominent  feature  so  as  to  represent  it  in  the 
picture.  Rules  are  worthless  in  this  branch 
of  the  art.  If  the  operator  has  not  the 
natural  taste  and  ability  to  seize  at  once  the 
whole  nature  of  expression  necessary  to  rep- 
resent his  sitter  truthfully,  he  is  unfit  to 
practise  the  beautiful  art  of  photography. 

Expresstype.  A  process,  so  named  by  W. 
Cronenberg,  in  whose  institute  it  is  taught. 
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Fabrics,  Printing  on.  Prints  from  photo- 
graphic negatives  may  be  obtained  on  almost 
any  textile  fabric  by  various  methods.  For 
the  production  of  prints  in  colors  on  linen, 
cotton,  or  silk,  see  Diazotype  Process.  Linen 
coated  with  gelatino-bromide  emulsion  is 
obtainable  commercially,  on  which  bromide 
prints  suitable  for  a  variety  of  artistic  and 
commercial  purposes  may  be  had.  Villani 
has  recently  made  known  a  process  of  photo- 
dyeing  by  which  colored  prints  are  obtain- 
able on  any  fabric.  In  this  process  the  fab- 
ric is  treated  with  a  bichromate  and  ammo- 
nium metavanadate  and  then  exposed  to  light. 
It  is  then  brought  into  contact  with  a  deriv- 
ative of  anthracene,  and  a  colored  print  re- 
sults. For  printing  on  cotton,  silk,  or  woollen 
fabrics,  or  canvas  for  painting,  immerse  the 
fabric  in  a  solution  made  up  of: 


Ammonium  Chloride 
Water  .  .  .  . 
Whites  of  two  eggs. 


2  parts. 
250     " 


When  dry,  sensitize  by  immersion  in  a  60  or 
70  grain  silver  bath.  Tone,  fix,  etc.,  as 
usual.  (See  Printing.)  Ready -sensitized  silk 
is  obtainable. 

Facsimile.  An  imitation  of  an  original 
in  all  its  traits  and  peculiarities.  A  photo- 
graphic copy  of  an  object  is  a  facsimile  of 
that  object. 

Fading.  Losing  color;  becoming  less 
vivid;  decaying;  losing  freshness  or  vigor. 
Unfortunately  photographs  are  very  liable 
to  destruction  from  certain  causes,  which  de- 
struction is  termed  fading.  The  principal 
causes  of  fading  are :  imperfect  washing  ;  over- 
toning  ;  imperfect  fixation  ;  add  matter  left  in 
the  paper  after  washing ;  moisture;  the  mode 
of  mounting ;  sulphuretted  hydrogen  from  the 
atmosphere  ;  had  paper.  Keeping  deleterious 
chemicals  in  the  toning  room  will  also  cause 
fading.  In  washing  the  print  it  is  absolutely 
necessary  to  get  rid  of  every  particle  of  the 
hyposulphite  of  soda  taken  up  by  the  paper 
during  fixing,  or  sulphurization  takes  place, 
which  eventually  destroys  the  picture.  From 
12  to  16  hours'  immersion  in  running  water 
is  necessary  to  effect  this,  and  a  little  after- 
sponging  will  do  no  harm.  If  running  water 
is  not  to  be  had  the  prints  must  be  soaked  in 
several  changes  of  water,  and  well  sponged 
on  both  sides  over  a  glass  slab,  or  passed 


through  pressure  rollers  repeatedly  until  the 
taste  of  hyposulphite  of  soda  is  not  percepti- 
ble. (See  Washing  Machine.)  It  is  also 
necessary  that  all  acidity  should  be  washed 
out,  or  got  rid  of  previous  to  washing,  by 
submitting  the  print  to  very  weak  dilute 
aqua  ammoniae,  say  3  or  4  drops  to  the  pint 
of  water.  Over-toning  can  be  avoided  by 
watching  the  operation  closely,  so  as  to  avoid 
"yellowing"  the  high  lights  of  the  print. 
When  sufficiently  toned  (either  when  the 
toning  and  fixing  are  done  separately  or  at 
the  same  time),  the  high  lights  will  present 
a  brilliant  whitish  appearance  and  the  shad- 
ows will  be  clear  and  semi-transparent;  at 
this  stage,  no  matter  what  the  color  may  be 
the  print  should  be  taken  out  and  placed  in 
the  washing-trough.  The  yellowing  of  the 
print  indicates  sulphurization,  and,  although 
this  does  not  always  cause  fading,  it  should 
be  avoided.  Imperfect  fixation  is  the  result 
of  either  too  short  or  too  long  immersion  in 
the  bath ;  the  proper  length  of  time  is  indi- 
cated by  the  brilliancy  of  the  whites  and 
clearness  of  the  shadows  by  reflected  light, 
and  the  disappearance  of  the  transparent 
mottled  appearance,  at  first  given  by  the  hypo- 
sulphite, by  transmitted  light.  With  care  in 
these  manipulations  permanency  may  be  ob- 
tained, provided  we  use  paper  of  a  firm  tex- 
ture and  hard  size.  Mount  the  prints  on  neu- 
tral cardboard  with  pure  fresh  starch  or  gum- 
arabic  paste;  protect  them  from  moisture 
and  the  attack  of  sulphuretted  hydrogen 
from  the  atmosphere.  We  should  also  men- 
tion that  care  should  be  taken,  in  the  drying, 
to  hang  the  prints  in  a  room  free  from  dele- 
terious vapors,  which  may  arise  from  coal 
gas,  or  any  obnoxious  chemical,  such  as 
cyanide  of  potassium,  hydrosulphuret  of  am- 
monia, or  potassium.  (See  Sulphuretting.) 
Fahrenneit.  (See  Thermometer.) 
Falling  Front.  In  some  cameras,  in- 
tended for  outdoor  work,  the  front  board  on 
which  the  lens  is  fixed  is  so  constructed  as 
to  be  movable  upward  or  downward,  so  as  to 
obtain  more  or  less  foreground  in  the  picture 
as  desired.  This  is  called  a  rising  or  falling 
front.  It  is  only  to  be  used  with  care,  as  the 
shifting  of  the  lens,  up  or  down,  alters  its 
position  with  regard  to  the  centre  of  the 
plate,  and  causes  unequal  illumination. 

Fargier's  Carbon  Frocess.  Up  to  the 
moment  when  the  plate  is  impressed  by  the 
action  of  light,  Mr.  Fargier's  process  is  iden- 
tical with  Mr.  Pouncy's,  or,  what  is  the  same, 
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with  Mr.  Poitevin'8 ;  but  beyond  that  point 
no  similarity  exists.     He  takes  pure  white 

gelatine,  as  tree  from,  alum  as  possible,  and 
issolves  about  2  drachms  in  1  pint  of  water ; 
to  this  solution  he  adds  a  drop  or  two  of  am- 
monia to  precipitate  any  alum  that  may  be 
present,  and  then  incorporates  15  grains  of 
the  purest  carbon  intimately  with  the  liquid. 
The  best  carbon  is  that  obtained  from  the 
combustion  of  coal  gas.  To  effect  the  com- 
plete incorporation  of  the  carbon  with  the 
solution  of  gelatine,  the  mixture  should  be 
well  worked  under  the  pestle  in  a  glass  or 
porcelain  mortar,  adding  also  15  grains  of 
bichromate  of  potassa,  previously  dissolved  in 
the  smallest  possible  quantity  of  water.  A 
portion  of  this  mixture  is  poured  upon  apiece 
of  plate  glass,  and  dried  at  a  gentle  tempera- 
ture, not  exceeding  140°  F.  This  done,  the 
plate  is  placed  under  a  negative  and  exposed 
to  light  for  one  or  more  minutes,  according 
to  the  intensity  of  the  light.  Thus  far  Mr. 
Fargier's  process  presents  no  novelty ;  but 
thenceforward  it  differs  very  materially  from 
other  known  processes.  In  the  latter,  when 
the  plate  is  conveyed  to  the  dark-room,  it  is 
washed  with  water,  to  remove  such  portions, 
of  the  gelatine  as  have  not  been  acted  upon 
by  the  light,  leaving  the  insoluble  portions 
which  form  the  picture  by  the  carbon  they 
contain.  But  Mr.  Fargier  does  not  proceed 
in  this  fashion;  for  experience  has  shown 
that  this  rough  mode  removes  all  the  half- 
tones and  leaves  only  the  opaque  blacks,  in 
consequence  of  the  solution  of  these  portions 
of  the  gelatine  contiguous  to  the  slightly 
colored  portions  of  the  image.  To  avoid  this 
inconvenience,  he  has  overcome  the  difficulty 
in  a  very  ingenious  manner.  Instead  of 
washing  the  upper  surface  of  the  gelatine, 
that  which  has  received  the  luminous  action, 
in  a  direct  manner,  he  places  it  on  a  suitable 
support,  and  then  washes  the  lower  surface 
of  the  film,  so  that  only  such  portions  as  are 
really  soluble  are  removed,  leaving  upon  the 
support  the  most  delicate  half-tones  and  the 
finest  details.  To  accomplish  this  result,  he 
proceeds  as  follows :  When  the  plate  is  taken 
from  the  printing-frame  into  the  dark-room, 
he  pours  all  over  the  gelatine  surface  a  layer 
of  thick  non-iodized  collodion;  when  this 
has  become  dry,  he  places  the  plat«  in  a  dish 
of  water,  collodion  uppermost.  The  water 
penetrates  beneath  the  collodion  and  softens 
the  gelatine,  which  soon  becomes  completely 
detached  from  the  plate  and  floats   in  the 


water;  the  glass  is  then  removed  and  the 
washing  cautiously  continued.  When  this 
is  concluded  (it  must  be  performed  in  a  dish 
with  a  white  bottom  and  perfectly  flat),  a 
sheet  of  gelatinized  paper  is  dextrously  ap- 
plied to  that  surface  of  the  gelatine  which 
was  originally  in  contact  with  the  glass.  It 
adheres  with  the  greatest  facility  to  the 
paper,  and  presents,  when  dried,  a  perfect 
picture  with  all  the  charms  of  Nature's  chi- 
aroscuro. In  dextrous  hands  very  beautiful 
results  may  be  obtained. 

Feertjrpe.  The  name  given  to  colored 
prints  produced  by  the  Diazotype  process 
invented  by  Dr.  Feer,  which  see. 

Fermentation.  This  term  is  generally 
employed  to  designate  the  spontaneous  de- 
composition of  dead  organic  matter.  When 
vegetable  and  animal  matters  are  exposed  to 
the  action  of  the  atmosphere,  heat,  and  mois- 
ture, changes  occur  in  their  composition ;  the 
union  of  their  ultimate  components  is  de- 
stroyed, and  the  particles  thus  set  at  liberty 
recombine,  but  in  such  a  manner  as  to  form 
new  compounds  entirely  different  from  the 
substances  from  which  they  were  generated ; 
the  most  common  result  of  these  changes  is 
the  formation  of  alcohol,  carbonic  acid,  ace- 
tic acid,  and  a  nauseous  unpleasant  smell. 

Ferrier's  Albumen  Process.  A  plate  of 
glass  of  the  stereoscopic  size  is  first  cleaned 
and  then  stuck  upon  a  holder  having  a  long 
handle.  It  is  first  held  horizontally  and 
iodized  albumen  is  poured  over  it.  It  is 
then  held  in  a  vertical  position  with  the 
stick  between  the  hands,  and  made  to  re- 
volve slowly,  always  in  the  same  direction,  so 
as  to  drive  off  the  excess  of  albumen.  The 
iodized  albumen  is  made  thus:  10  grains 
iodide  of  potassium  are  dissolved  in  a  few 
drops  of  water,  and  the  solution  added  to  the 
white  of  one  Qgg ;  the  whole  is  then  beaten 
up,  allowed  to  settle,  and  strained  in  the 
usual  way.  The  albumenized  plate  is  next 
dried  in  a  drying-box  in  the  following  way  : 
The  box  is  made  with  grooves  like  a  com- 
mon plate  box,  into  which  the  plates  are 
put,  but  so  far  apart  as  to  allow  of  the  inser- 
tion between  every  pair  of  a  thin  piece  of 
hot  baked  porous  wood,  which  absorbs  the 
steam  and  dries  them  in  a  few  hours.  Any 
dust  which  may  get  upon  the  plate  while 
drying  may  be  removed  before  sensitizing 
with  a  fine-pointed  stick,  holding  the  plate 
on  a  level  with  the  eye  between  it  and  the 
light.    To    excite    the    dried    albumenized 
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plate  it  is  immersed  in  a  bath  of  aceto-ni- 
trate  of  silver  which  long  use  has  rendered 
as  black  as  ink.  It  is  then  washed  in  dis- 
tilled water  and  dried.  The  views  are  not 
taken  in  a  binocular  camera,  but  with  only 
one  lens,  and  one  after  the  other,  from 
stations  wide  apart.  The  right  picture  is 
taken  on  the  left  end  of  the  plate  and  vice 
versa,  so  that  there  is  no  need  to  cut  the  neg- 
ative in  order  that  the  prints  may  come  right 
in  the  stereoscope.  The  development  is 
effected  by  a  saturated  solution  of  gallic 
acid  with  a  little  nitrate  of  silver  added. 
The  gallic  acid  is  filtered  into  a  small  silver 
cup,  and  heated  to  180°  over  a  spirit  lamp. 
A  few  drops  of  aceto-nitrate  are  then  added, 
and  it  is  immediately  poured  over  the  plate, 
which  has  previously  been  wetted  in  a  dish 
of  water.  This  hot  developer  brings  out  the 
image  very  quickly,  and  after  a  time  the 
plate  becomes  stained.  The  developer  is 
then  poured  off  and  the  stains  cleaned  away 
by  rubbing  the  film  with  a  tuft  of  cotton- 
wool. Af^r  this  apparently  rough  treat- 
ment, which  does  no  harm  to  the  film,  some 
fresh  developer  is  heated  and  poured  on  as 
before ;  and  this  is  repeated  until  all  the  de- 
tails are  brought  out  and  proper  intensity 
obtained.  The  picture  is  then  fixed  in  hypo, 
and  washed  in  the  usual  way.  No  varnish 
is  required. 

Ferric  Acid.  This  acid  is  prepared  by 
mixing  2  drachms  finely  pulverized  iron  fil- 
ings with  4  drachms  pulverized  saltpetre  in 
an  8-ounce  crucible,  heating  to  a  glowing  red 
on  red-hot  coals.  When  combination  takes 
place  on  one  side,  shown  by  the  evolution  of 
light  and  white  fumes,  remove  it  from  the 
fire.  As  soon  as  the  deflagration  of  the  mix- 
ture has  ceased,  scrape  out  the  mass  on  a 
cool  plate  by  means  of  an  iron  spatula.  The 
product  is  a  dark-reddish  mass,  forming  a 
superb  cherry-red  solution  with  water,  which 
quickl}^  undergoes  decomposition. 

Ferric  Oxide.  Oxide  of  iron,  protoxide 
of  iron,  peroxide  of  iron,  are  all  combina- 
tions of  iron  with  oxygen  in  different  pro- 
portions. From  these  oxides  result  salts, 
many  of  which  are  useful  in  photography. 

Ferric  Salts.  Combinations  of  the  ox- 
ides of  iron  with  acids  and  other  substances, 
and  forming  a  class  of  salts  very  useful  in  | 
photography,  but  the  natures  of  all  of  which  i 
have  not  been  fully  investigated.  Many  of  j 
them  have  been  used  in  the  preparation  of  i 
sensitive  papers,  but  their  management  is  l 


not  yet  under  complete  control.  The  use  of 
the  salt  protosulphate  of  iron  in  develop- 
ing is  the  only  one  well  understood  by  oper- 
ators. (See  Ferro-Cyarudype,  Energiatype). 
The  protosulphate  and  protonitrate  of  iron  ar« 
the  two  iron  salts  most  useful  in  photography 
and  are  principally  devoted  to  the  develop- 
ing process.  (See  Development,  Protosulphate 
and  Protonitrate  of  Iron.) 

Ferric  Salts.  Iron  enters  into  two  com- 
binations with  oxygen  and  acids  :  (1)  ferrous 
salts;  (2)  ferric  salts;  the  first  are  mostly 
soluble  in  water,  of  greenish  color,  readily 
oxidize  to  a  still  higher  degree,  and  act  as 
reducers;  their  addition  throws  down  the 
precious  metals  from  their  solutions  in  the 
form  of  powder.  Ferric  salts  are  of  yellow 
to  reddish-yellow  color  (exceptions :  ferrous 
oxalate  is  brown,  ferric  oxalate  green),  and 
do  not  act  as  reducers.  Ferric  oxide,  both 
that  found  in  Nature  and  the  artificially  pre- 
pared, is  used  for  polishing  glass  and  metals. 

Ferricyanide  of  Potassium.  Red  prus- 
siate  of  potash.  K3Fe(C.N)6.  Red,  bril- 
liant crystals,  making  a  yellow  powder. 
It  is  used  in  gelatine  emulsion  for  re- 
ducing too  intense  negatives  and  in  the 
uranium  intensifier. 

Ferrocyanide  of  Potassium.  Yellow 
prussiate  of  potash.  K^Fe(C,N)6-|-3H20. 
Large  light-yellow  crystals  used  as  an  ac- 
celerator in  pyrogallic  and  hydroquinone 
developers. 

Ferrocyanate  of  Potash.  The  ferro- 
cyanate  of  potash  may  be  procured  by  di- 
gesting Prussian  blue  in  liquor  of  potassa, 
until  the  alkali  is  neutralized,  filtering  to 
separate  the  peroxide  of  iron,  and  evaporat- 
ing the  fluid,  when  lemon-colored  transpar- 
ent four-sided  tabular  crystals,  soluble  in 
less  than  their  weight  of  water,  perfectly 
neutral,  inodorous,  and  having  a  slightly 
bitter  taste,  will  be  procured.  When  exposed 
to  a  temperature  of  less  than  212°  F.,  each 
equivalent  of  the  salt  parts  with  three  equiv- 
alents of  water.  A  solution  of  this  salt  is 
used  to  fix  the  energiatype  picture.  (See 
Energiatype.) 

Ferro-Cyanic  Acid.  This  acid  contains 
3  equivalents  of  cyanogen,  1  of  iron,  and  2 
of  hydrogen,  its  equivalent  number  being 
108.  It  is  obtained  by  adding  to  the  ferro- 
cyanate of  potash  in  solution  a  solution  of 
hydrosulphuret  of  barytes,  as  long  as  any 
precipitate  takes  place,  and  filtering,  the  pre- 
cipitate being  washed  and  dissolved  in  a 
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quantity  of  water,  is  to  be  decomposed  by- 
sulphuric  acid,  taking  care  not  to  add  it  in 
excess ;  a  sulphate  of  baryta  will  be  precipi- 
tated and  the  acid  obtained  in  solution.  By 
allowing  the  solution  to  evaporate  spontan- 
eously the  ferro-cyanic  acid  may  be  procured 
in  yellow  crystals  of  a  cubic  form.  It  red- 
dens the  vegetable  blues  and  neutralizes  the 
salifiable  bases;  it  is  decomposed  by  ex- 
posure to  light,  absorbing  oxygen,  and  de- 
positing Prussian  blue. 

Ferro-Cyanotype.    (See  Cyanotype.) 

Ferro-Tartaric  Acid.  This  acid  is  com- 
posed of  1  equiv.  tartaric  acid,  1  protoxide 
of  iron  and  2  water,  its  equivalent  number 
being  120.  This  has  been  used  in  the  cyano- 
type process  by  adding  a  solution  of  nitrate 
of  silver  of  the  specific  gravity  1.200  to  the 
acid,  sp.gr.  1.023.  A  precipitate  falls  which 
is  entirely  re-dissolved  by  moderate  heat, 
and  a  yellowish  liquid  is  obtained.  This 
solution  is  spread  upon  the  paper  and  ex- 
posed while  moist  to  the  light  for  a  few  sec- 
onds ;  at  first  no  impression  is  seen,  but 
soon,  ev*en  away  from  the  influence  of  light,  it 
develops  in  an  instant,  and  at  last  becomes 
intensely  black.  If  the  paper  has  been 
thorougiy  dried  in  the  dark  it  jjossesses  the 
singular  property  of  receiving  an  impression 
imperceptible  to  the  eye,  but  which  becomes 
instantly  visible  by  breathing  upon  it,  or  by 
holding  it  over  steam. 

Ferrot3rpe.  This  name  was  once  given  to 
the  energiatype  process,  devised  by  Robert 
Hunt.  It  is  now  exclusively  applied  to  the 
process  by  which  collodion  positives  are  pro- 
duced on  thin  iron  plates. 

Ferrotype  Process.  A  method  of  making 
direct  positives  in  the  camera  on  black  or 
chocolate-colored  iron  plates,  highly  var- 
nished. They  may  be  made  by  the  wet  collo- 
dion or  dry  gelatino-bromide  of  silver  process. 

Ferrous  Oxalate  (Peroxalate  or  Iron, 
Sesquioxalate  of  Iron).  Fe-XCpja.  Yel- 
low precipitate,  difticult  of  solution,  formed 
by  treating  chloride  of  iron  with  oxalate  of 
potash.  Used  as  retarder  in  oxalate  of  iron 
aeveloper,  also  as  reducer  of  over-intense 
negatives,  and  in  the  preparation  of  platinum 
paper. 

x'ilms.  Transparent  skins,  coated  on  one 
side  by  bromide  of  silver  gelatine  emulsion, 
used  instead  of  glass  plates.  These  films  are 
made  of  gelatine,  collodion,  celluloid,  or 
isinglass.  They  have  the  advantage  of  be- 
ing lighter  and  less  fragile  than  glass.    They 


are  sold  in  rolls,  or  cut  to  size.  Sheets  of 
celluloid  film,  or  gelatine  with  a  matt  surface, 
are  adapted  to  many  uses  in  phoUigraphic 
work,  such  as  focussing  screens,  as  a  support 
in  some  of  the  photo-mechanical  processes, 
and  for  the  prod\iction  of  lantern  slides  bv 
other  than  photographic  methods.  Such 
screeens  are  also  used  for  the  production  of 
soft  effects  in  photographic  printing. 

Film  Side.  That  side  of  the  plate  or 
film,  which  is  coated  with  the  light-sensitive 
pre|>aration, 

Film  Photography.    By  means  of  trans- 

Earent  celluloid  films,  coated  with  gelatino- 
romide  emulsion,  all  kinds  of  photographic 
work  can  be  done,  without  the  use  of  glass 
or  paper  as  the  support  for  the  sensitive  sur- 
face. Although  the  use  of  films  instead  of 
glass  was  suggested  by  W.  B.  Woodbury,  as 
early  as  1871,  it  has  only  been  made  practi- 
cable during  the  last  ten  years.  Excellent 
gelatino-bromide  films  are  now  obtainable 
commercially,  the  best  being  those  manu- 
factured by  Carbutt,  Seed,  and  Eastman. 
The  principal  advantages  obtained  by  the 
use  of  films  instead  of  glass  plates  are  the 
saving  effected  in  weight  and  bulk,  non- 
liability to  breakage  in  transportation  and 
manipulation,  less  tendency  to  halation,  and 
the  small  amount  of  room  required  for  stor- 
age. A  gross  of  plates,  packed,  will  measure 
16  inches  in  heignt,  while  the  same  number 
of  films  measure  only  4  inches  and  weigh 
less  than  one-sixth  the  weight  of  the  plates. 
Gelatino-bromide  films,  orthochromatic  and 
otherwise,  are  especially  adapted  for  tourist 
or  hand-camera  work.  The  manipulation 
of  films  is  in  almost  all  respects  identical 
with  that  of  glass  plates;  for  use  in  the 
camera  they  require  a  film-carrier  in  place 
of  the  usual  plate-holder ;  it  is  better  to  de- 
velop films  singly,  fit- 
ting them  into  a  var-  ^^^-  ^^ 
nished  metal  carrier 
or  frame  to  keep  them 
flat  during  develop- 
ment. A  prepared  de- 
veloper is  obtainable 
commercially  which 
has  the  property  of 
flattening  films,  obvi- 
ating any  tendency  to 
curl;  its  composition 
is  unknown. 

Filter.  A  strainer ;  a  piece  of  cloth,  paper, 
or  other  substance  through  which   liquids 
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are  passed  to  remove  impurities  or  foreign 
matter.  A  filter  for  photographic  purposes 
is  best  made  by  using  a  funnel  and  inserting 
a  piece  of  filtering  paper :  take  a  rectangu- 
lar piece  of  paper  and  fold  it  as  indicated 
by  the  diagram,  Fig.  96. 

Filtering.  To  purify  a  liquid  from  sus- 
pended impurities  by  mechanical  means. 
For  this,  porous  substances  are  used  such  as 
unsized  paper,  flannel,  cotton,  etc.,  which 
allow  of  the  liquid  passing  through,  but  no 
solids. 

Filtration.  Straining ;  the  act  of  passing 
through  a  filter;  the  separation  of  liquids 
from  substances  mechanically  suspended  in 
them. 

Filtering  Apparatus.  A  is  a  piece  of 
wood  1  inch,  sawed  out  half  the  circumfer- 
ence of  the  demijohn  B.  D  is  a  soft  wire  to 
hook  into  the  screw  E.  The  whole  may  be 
fastened  to  the  wall  or  elsewhere  at  proper 
height.  Provide  B  with  a  cork,  through  which 
passes  a  glass  tube  3  or  4  inches  long.  Cut  the 
cork  as  represented  at  F.  The  demijohn  with 

Fig.  97. 


the  solution  is  invert- 
ed over  a  funnel  con- 
taining the  filter.  The 
uprights  H  H  support 
the  piece  G  and  keep 
the  demijohn  from  rest- 
ing on  the  funnel.  The 
funnel  is  supported  by 
the  shelf  I,  which  in 
turn  rests  on  the  brackets  J  J,  fastened  to  the 
wall  or  elsewhere. 

Fig.  98  is  a  filtering  apparatus  devised  by 
Rev.  Dr.  Clarence  A.  Woodman,  and  designed 
to  keep  the  filter  full  during  the  operation. 
Place  the  bottle  on  a  shelf  or  stand,  above 
the  level  of  the  filter.    The  tube  b  should 


dip  far  enough  down  into  the  liquid  to  draw 
off  the  amount  wished.  The  other  end  should 
descend  deeply 
into  the  filter.  The 
tube  a  at  one  end 
reaches  just  be- 
low the  mouth  of 
the  bottle,  the 
other  end  being 
fixed  at  the 
height  in  the  bot- 
tle at  which  you 
wish  to  keep  the 
solution.  Start 
the  apparatus  by 
sucking  the  liquid 
into  the  tube  b. 
It  will  flow  stead- 
ily until  it  reaches 
and  so  closes  the 
lower  end  of  the  tube  a,  for,  by  cutting  off 
the  ingress  of  air  into  the  bottle,  it  stops  any 
further  flow  till  the  liquid  in  the  filter  again 
sinks  below  the  end  of  a.  The  minute  a  is 
clear,  the  flow  will  again  commence,  to  stop 
as  before,  when  a  is  covered.  When  the 
liquid  in  the  bottle  sinks  below  the  end  of  6, 
the  whole  operation  ceases. 

Filtering-Paper.  Unsized,  porous  paper. 
In  making  a  paper  filter,  take  a  piece  of  the 
paper  of  a  size  proportionate  to  that  of  your 
funnel,  and  first  double  it  from  corner  to 
corner  in  the  form  of  a  triangle,  which  is 
again  doubled  into  a  smaller  triangle,  and 
round  off  the  angular  portion  of  the  margin 
with  a  pair  of  scissors ;  this  forms  a  cone  the 
apex  of  which  is  placed  downward  in  the 
funnel.  Another  method  is  to  double  the 
paper  once,  and  then  fold  it  in  the  same  way 
you  would  a  fan,  observing  so  to  open  it  and 
lay  it  on  the  funnel  that  a  suflficient  interval 
be  left  between  the  two  to  permit  of  the 
free  percolation  of  the  liqiiid. 

Filtering  Gelatinous  Liquids.  The  fil- 
tration of  collodion,  gelatine  solutions,  and 
varnishes  is  quite  difficult,  owing  to  the 
rapid  evaporation  of  the  solvents.  Several 
methods  have  been  devised  to  facilitate  the 
operation.  For  solutions  of  gelatine,  gum- 
arabic,  etc.,  the  following  may  be  adopted: 
A  cylindrical  vessel,  of  block  tin,  is  made  of 
sufficient  capacity  to  hold  5  or  6  ounces  of 
water,  and  to  admit  of  a  vessel  being  sup- 
pended  above  the  surface  of  this  in  the  in- 
terior— the  height  altogether  must  be  suffi- 
cient  to  admit   the  funnel.     The  water  is 
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Fig.  99. 


brought  to  the  boiling-point,  and  the  steam, 

which  fills  the  interior  of  the  vessel,  and  of 

course   surrounds   the 

gelatinous  solution, 

keeps  it  in  a  state  of 

f>erlectly  manageable 
iquidity  as  long  as  is 
required.  A  piece  of 
sponge  or  tuft  of  cotton 
is  lightly  pressed  into 
the  neck  of  the  ftinnel. 
Filter  for  Collodion. 
Take  a  common  glass 
chimney  and  invert  it 
in  a  bottle.  (See  Fig. 
99.)  Cork  up  both 
ends  of  the  chimney, 
cut  a  hole  through  the 
lower  cork,  and  place 
therein  a  glass  tube 
reaching  from  the 
bottle  to  the  chimney, 
Cut  a  few  slits  in 
the  same  cork  and 
wind  clean  cotton 
about  it,  when  it  is 
ready  for  use.  Pour 
the  collodion  into  the  inverted  chimney  and 
let  the  operation  of  filtering  take  its  course. 
Finder.  A  small  box,  fitted  with  a  lens  and 
ground-glass,  forming  a  miniature  camera, 
attached  to  many  hand-cameras,  and  used  to 
secure  a  representation  on  a  reduced  scale  of 
the  view  obtainable  in  the  camera  proper 
without  recourse  to  the  larger  ground-glass 
screen  of  the  camera.  The  ideal  finder  should 
be  as  nearly  the  size  of  the  focussing  screen  of 
the  camera  proper  as  is  possible,  and  should 
be  well  sunken  below  the  surface  of  the 
camera  box  to  avoid  reflection,  which  would 
prevent  the  discernment  of  the  image.  The 
ordinary  finder  is  generally  so  small  as  to  be 
of  little  use  save  as  a  guide  in  composing  and 
selecting  the  objects  to  be  included. 

Finger-Prints.  Francis  Galton  suggests 
that  if  the  tip  of  the  finger  or  the  thumb  is 
smeared  on  a  pad  holding  printer's  ink,  care- 
fiilly  impressed  upon  paper,  and  enlarged  by 
photography,  a  ready  means  of  identification 
is  gained,  useftil  for  passports,  etc. 

rixation.  The  act  of  fixing;  stability; 
firmness. 

Fixed.  Made  permanent.  A  photograph 
is  said  to  be  "  fixed"  after  having  been  sub- 
mitted to  the  "  fixing  bath"  and  well  washed. 
(See  Fading.) 


Fixing.  The  name  given  to  the  opreation 
of  removing  from  the  films  of  negatives  or 

f)Ositives  the  sensitive  salt  unatiiected  by 
ight  or  development.  This  operation,  which 
renders  the  image  permanent  or  ftirther  un- 
alterable by  light  action,  should  properly  ])e 
termed  clearing.  In  the  wet  collodion  pro- 
cess, cyanide  of  potassium  was  used  for  this 
purpose;  for  gelatine  dry  plates,  albumen 
and  chloride  prints,  etc.,  hyposulphite  (or 
thiosulphate)  of  soda  is  used.  Among  the 
other  substances  suggested  are  ammonium  hy- 
posulphite, sodium  sulphite,  etc. ;  hypo  soda, 
however,  is  generally  used.     In  printing  on 

f)lain  paper  ammonia  is  advised  as  an  excel- 
ent  fixing  agent.  For  fixing  gelatine  nega- 
tives the  bath  usually  employed  is  composed 
of  4  parts  of  water  and  1  part  hypo  soda. 
For  albumen  prints  the  proportion  should  be 
1  to  5 ;  for  chloride  emulsion  prints  a  weaker 
solution  of  1  part  of  hypo-soda  to  10  or  20 
parts  of  water  is  recommended  on  account 
of  the  extreme  delicacy  of  the  image  in  this 
process.  By  some  workers  an  acid  fixing 
bath  for  negatives  is  thought  to  possess  cer- 
tain advantages,  while  others  have  claimed 
that  the  addition  of  alum  to  the  bath  gives 
clearness  and  a  tough  film. 

Fixing,  Theory  of.  The  last  process  but 
one  in  photographic  manipulation.  The 
agents  for  this  purpose  are  various,  but  cyan- 
ide of  potassium  and  hyposulphite  of  soda 
are  now  universally  employed  in  preference 
to  all  others,  and  in  a  majority  of  cases  the 
latter  only  is  used.  Ammonia  is  a  good  fix- 
ing agent  for  paper  prints,  but  is  seldom  used. 
A  sensitive  layer  of  chloride  or  iodide  of 
silver,  on  which  an  image  has  been  formed, 
either  with  or  without  the  aid  of  a  develop- 
ing agent,  must  pass  through  this  process  in 
order  to  render  it  indestructible  by  difiused 
light.  It  is  true  that  the  image  itself  is  suffi- 
ciently permanent,  and  cannot  be  said,  in 
corect  language,  to  need  fixing ;  but  the  un- 
changed silver  salt  which  surrounds  it, 
being  still  sensitive  to  light,  tends  to  be  de- 
composed in  its  turn,  and  so  the  picture  is 
lost.  It  is,  therefore,  necessary  to  remove 
this  salt  by  applying  some  chemical  agent 
capable  of  dissolving  it.  In  order  that 
any  body  may  be  employed  with  success  as 
a  fixing  agent,  it  is  required  not  only  that 
it  should  dissolve  unchanged  chloride  or 
iodide  of  silver,  but  that  it  should  produce 
no  injurious  effect  upon  the  same  salt  reduced 
by  light.  This  solvent  action  upon  the  image, 


FIXI 


166 


FIXI 


as  well  as  upon  the  parts  that  surround  it,  is 
most  liable  to  happen  when  the  agency  of 
light  alone, .  without  a  developer,  has  been 
employed.  In  that  case  the  darkened  surface, 
not  being  perfectly  reduced  to  the  metallic 
state,  remains  soluble  to  a  certain  extent  in 
the  fixing  liquid.  Solution  of  cyanide  of 
potassium  is  a  most  energetic  agent  in  dis- 
solving the  insoluble  silver  salt ;  far  more  so, 
in  proportion  to  the  quantity  used,  than  the 
hyposulphite  of  soda.  The  salts  are  in  all 
cases  converted  into  cyanides,  and  exist  in 
the  solution  in  the  form  of  soluble  double 
salts,  which,  unlike  the  double  iodides,  are 
not  affected  by  dilution  with  water.  Cyan- 
ide of  potassium  is  unadapted  for  fixing  posi- 
tive proofs  upon  chloride  of  silver ;  and  even 
when  a  developer  has  been  used,  unless  the 
solution  is  tolerably  dilute,  it  is  apt  to  attack 
the  image  and  dissolve  it.  It  is  very  little 
used  on  account  of  its  poisonous  nature. 
Hyposulphite  of  soda  is  employed  not  only  on 
account  of  its  greater  safety,  but  because  it 
is  more  economical.  The  fact  that  the  silver 
contained  in  an  ordinary  fixing  bath  is  pre- 
sent in  the  state  of  hyposulphite  must  be 
borne  in  mind,  because  this  salt  is  liable  to 
undergo  peculiar  chemical  changes.  Iodide 
of  silver  is  dissolved  by  hyposulphite  of  soda 
more  slowly  than  chloride  of  silver,  and  the 
amount  eventually  taken  up  is  less.  This  is 
explained  by  stating  that  during  the  solution 
of  iodide  of  silver,  iodide  of  sodium  is  formed; 
and  this  alkaline  iodide  has  a  prejudicial 
effect  upon  the  continuance  of  the  process. 
Chloride  of  sodium  has  not  the  same  action, 
neither  has  bromide  of  sodium,  consequently 
the  corresponding  silver  salts  dissolve  to  a 
greater  extent  than  the  iodides.  Ammonia, 
although  a  good  fixing  agent  for  paper  proofs, 
is  little  used  on  account  of  some  slight  diffi- 
culties in  its  action.  It  dissolves  chloride  of 
silver  readily,  but  not  iodide  of  silver ;  hence 
its  use  is  confined  to  the  paper  prints.  Even 
these  cannot  be  advantageously  fixed  in  am- 
monia unless  a  deposit  of  gold  has  been  pre-  | 
viously  produced  by  the  toning  process.  A  | 
peculiar  and  unpleasant  red  tint  is  always  ' 
caused  by  ammonia  acting  upon  the  darkened  , 
material  of  the  sun  picture  as  it  comes  from  j 
the  printing-frame ;  but  this  is  obviated  by  ' 
the  employment  of  the  gold.  With  am-  ! 
monia  the  Best  proportions  for  the  bath  are  10  '< 
drops  aqua  ammonise  to  1  pint  of  pure  water. 

Fixing  Ambrotypes.    Either  solution  of  i 
cyanide  of  potassium  or  of  hyposulphite  of  ' 


soda  may  be  used  for  this  purpose.    The 
formulae  are  as  follows  : 


A.  HyxK>8Ulphite  of  Soda 
Water     . 


.    4  ounces. 
.    1  pint. 

B.  Cyanide  of  Potassium         ,       .  y^  ounce. 
Water l  pint. 


Filter  after  solution.  Some  operators  add  a 
little  chloride  of  silver.  The  solution  may 
be  poured  over  the  plate,  or  the  plate  may 
be  immersed  in  the  solution.  If  the  latter 
method  is  employed  the  solution  must  be 
repeatedly  filtered;  and  when  it  becomes 
too  weak  fresh  must  be  made.  (See  Ambro- 
type.) 

Fixing  and  Toning  Bath.  A  bath  in 
which  the  fixing  and  toning  substances  are 
combined.  The  formulae  for  these  baths  are 
very  numerous ;  many  of  them  will  be  found 
under  various  headings. 

Fixing  Bath.  Aqueous  solution  of  hypo- 
sulphite of  soda  used  for  fixing  {q.v.)  de- 
veloped negatives  and  toned  paper  prints  in 
the  proportion  of  25  hypo  to  100  water  for 
negatives,  and  20  hypo  to  100  water  for 
prints. 

Fixing  Daguerrotypes.  Make  a  solution 
of  hyposulphite  of  soda  in  distilled  water, 
one-half  ounce  of  the  salt  to  one  pint  water, 
and  filter.  Hold  the  plate  in  the  left  hand 
with  your  pliers  by  one  corner — which 
must  be  previously  bent  up  so  that  the  solu- 
tion will  not  come  in  contact  with  the  iron 
— and  flood  the  plate  with  the  fixing  solu- 
tion, agitating  it  at  the  same  time ;  allow  it 
to  remain  until  all  the  unchanged  iodide  of 
silver  is  washed  off  (if  the  first  application 
is  insufficient  renew  the  solution) ;  then 
wash  thoroughly  with  distilled  water,  being 
carefiil  to  remove  every  particle  of  dust,  and 
dry  it. 

Fixing  Negatives  on  Glass.  This  opera- 
tion is  conducted  in  precisely  the  same  man- 
ner and  with  the  same  solutions  as  for  the 
ambrotype.     (See  Ambrotype.) 

Fixing  Negatives  on  Paper.  Bromide  of 
potassium  and  hyposulphite  of  soda  are  the 
principal  agents  for  fixing  paper  negatives. 
The  methods  are  various  and  are  described 
under  the  different  processes  given  in  this 
work.  (See  Calotype^  Wax-Paper  Process, 
etc?) 

Fixing  Paper  Proofs.  This  is  one  of  the 
most  important  branches  of  the  photographic 
art,  and  on  it  depends  not  only  the  perma- 
nence of  the  print,  but  the  fiiture  success 
and  greatness  of  photography  as  an  art.  There 
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are  two  methods  of  accomplishing  this : 
1st,  with  the  fixing  and  toning  bath  combined, 
and  2d,  toning  first  and  fixing  afterward. 
Fixing  and  toning  positive  prints  are  so  in- 
timately connected  that  the  manipulatory 
details  are  given  under  Fixing  the  Print; 
The  conditions  necessary  for  the  proper 
fixing  of  the  proof  are  not  always  under- 
stood by  operators,  and  consequently  they 
have  no  certain  guide  as  to  how  long  the 
print  should  remain  in  the  fixing  bath. 
The  time  occupied  in  fixing  will,  of  course, 
vary  with  the  strength  of  the  solution 
employed;  but  there  are  simple  rules 
which  may  be  usefully  followed.  In  the 
act  of  dissolving  the  unaltered  chloride 
of  silver  in  the  proof,  the  fixing  solution  of 
hyposulphite  of  soda  converts  it  into  hypo- 
sulphite of  silver,  which  is  soluble  in  an  ex- 
cess of  hyposulphite  of  soda.  But  if  there 
be  an  insufficient  excess — that  is,  if  the  bath 
be  too  weak  or  the  print  removed  from  it  too 
speedily — then  the  hyposulphite  of  silver  is 
not  perfectly  dissolved,  and  begins  by  de- 
grees to  decompose,  producing  a  brown  de- 
posit in  the  tissue  of  the  paper.  This  deposit, 
which  has  the  appearance  of  yellow  spots 
and  patches,  is  not  usually  seen  upon  the 
surface  of  the  print,  but  becomes  very  evident 
when  held  up  to  the  light,  or  if  it  be  split 
in  half,  which  can  be  readily  done  by  glu- 
ing it  between  two  flat  surfaces  of  deal,  and 
then  forcing  them  asunder.  In  order  to 
understand  more  fiilly  how  decomposition  of 
hyposulphite  of  silver  may  affect  the  pro- 
cess of  fixing,  the  peculiar  properties  of  this 
salt  should  be  studied.  With  this  view  ni- 
trate of  silver  and  hyposulphite  of  soda  may 
be  mixed  in  equivalent  proportions,  viz., 
about  twenty-one  grains  of  the  former  to 
sixteen  grains  of  the  latter,  first  dissolving 
each  in  separate  vessels  in  half  an  ounce  of 
distilled  water.  These  solutions  are  to  be 
poured  together  and  well  agitated;  imme- 
diately a  dense  deposit  forms,  which  is 
hyposulphite  of  silver.  At  this  point  a 
curious  series  of  changes  commences.  The 
precipitate,  at  first  white  and  curdy,  soon 
alters  in  color;  it  becomes  canary -yellow, 
then  of  a  rich  orange-yellow,  afterward 
liver-color,  and  finally  black.  The  rationale 
of  these  changes  is  explained  to  a  certain 
extent  by  studying  the  composition  of  the 
hyposulphite  of  silver.  The  formula  for 
this  substance  is:  AgOSjOj.  But  AgO 
SjOj  plainly  equals  AgS,  or  sulphuret  of  sil- 


ver, and  SO3,  or  sulphuric  acid.  The  acid 
reaction  assumed  by  the  supernatant  liquid 
is  due  therefore  to  sulphuric  acid,  and  the 
black  substance  formea  is  sulphuret  of  sil- 
ver. The  yellow  and  orange-yellow  com- 
pounds appear  in  earlier  stages  of  the  decom- 
position; their  nature  is  uncertain.  The 
instability  of  hyposulphite  of  silver  is  prin- 
cipally seen  when  it  is  in  an  isolated  state ; 
the  presence  of  an  excess  of  hyposulphite 
of  soda  renders  it  more  permanent  by  form- 
ing a  double  salt.  In  fixing  photographic 
prints  this  brown  deposit  of  hyposulphite  of 
silver  is  very  liable  to  form  in  the  bath  and 
upon  the  picture,  particularly  so  when  the 
temperature  is  high.  To  obviate  it  observe 
the  following  directions :  It  is  especially  in 
the  reaction  between  the  nitrate  of  silver 
and  hyposulphite  of  soda  that  the  blacken- 
ing is  seen ;  the  chloride  and  other  imoluble 
salts  of  silver  being  dissolved,  even  to  satura- 
tion, without  any  decomposition  of  the  hypo- 
sulphite formed.  Hence  if  the  print  be 
washed  in  water  to  remove  the  soluble  ni- 
trate a  very  much  weaker  fixing  bath  than 
usual  may  be  employed.  But  if  the  proofs 
are  taken  at  once  from  the  printing-frame 
and  immersed  in  a  dilute  bath  of  hyposul- 
phite (one  part  of  the  salt  to  six  or  eight  of 
water),  a  shade  of  brown  may  be  often 
observed  to  pass  over  the  surface  of  the 
print^  and  a  large  deposit  of  sulphuret  of 
silver  soon  forms  as  the  result  of  the  decom- 
position. On  the  other  hand,  with  a  strong 
hyposulphite  bath  there  is  little  or  no  dis- 
coloration, and  the  black  deposit  is  absent. 
The  print  must  also  be  left  for  a  sufficient 
time  in  the  fixing  bath,  or  some  appearance 
of  brown  patches,  visible  by  transmitted 
light,  may  occur.  Each  atom  of  nitrate  of 
silver  requires  three  atoms  of  hyposulphite 
of  soda  to  form  the  sweet  and  soluble  double 
salt,  and  hence,  if  the  action  be  not  contin- 
ued sufficiently  long,  another  compound  will 
be  formed,  almost  tasteless  and  insoluble. 
Even  immersion  in  a  new  bath  of  hyposul- 
phite of  soda  does  not  fix  the  print  when 
once  the  yellow  salt  is  insoluble  in  hyposul- 
phite of  soda,  and  consequently  remains  in 
the  paper.  In  fixing  prints  by  ammonia  the 
same  rule  may  be  applied  as  in  the  case  of 
hyposulphite  of  soda,  viz.,  that  if  the  pro- 
cess be  notproperly  performed  the  white  parts 
of  the  print  will  appear  spotted  when  held 
up  to  the  light  from  a  portion  of  insoluble 
silver  salt  remaining  in  the  paper.     Prints 
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imperfectly  fixed  by  ammonia  are  also  usu- 
ally brown  and  discolored  on  the  surface  of 
the  paper.  Albumenized  paper,  from  the 
horny  nature  of  its  surface-coating,  requires 
longer  treatment  with  the  hyposulphite  than 
plain  paper.  There  is  every  reason  to  think 
that  the  photographic  image,  however 
formed,  is  permanent  if  certain  injurious 
conditions  are  avoided  ;  in  other  words,  that 
prints  do  not  necessarily  fade  in  the  same 
manner  as  fugitive  colors  by  simple  exposure 
to  light  and  air.  But  supposing  a  case, 
which  is  the  common  one,  of  injurious  in- 
fluences which  cannot  be  removed,  it  may  be 
useful  to  inquire  what  mode  of  printing 
gives  the  greatest  amount  of  stability.  (See 
Photograph ic  Printing.)  — Hardwich. 

Fixing  Solutions.  Solutions  of  such  sub- 
stances as  tend  to  dissolve  out  unchanged 
iodide  and  chloride  of  silver  from  the  pho- 
tographic picture,  and  thus  preventing  fur- 
ther darkening  of  the  impression  by  light. 

Flange.  A  sliding  tube ;  a  tube-like  pro- 
jection on  the  objective,  designed  to  hold  the 
cap  and  to  exclude  side  and  direct  sunlight. 

Flashing  (Flashy).  Breaking  forth  sud- 
denly. In  daguerrotyping  a  term  applied 
to  a  rapid  volatilization  of  the  accelerating 
substance.  It  is  caused  by  an  excess  of  bro- 
mine, or  too  high  temperature. 

Flash-light  Photography.  In  photography 
by  artificial  light,  magnesium  powdej,  alu- 
minium powdered,  and  various  compounds 
of  these  with  other  substances,  producing  a 
flash-light  of  great  intensity,  are  chiefly  used. 
Of  those  mentioned,  pure  magnesium  pow- 
der, or  ribbon,  is  perhaps  the  best  and  least 
dangerous  in  manipulation.  Flash-light  com- 
pounds are  used  principally  for  interior  work, 
and  photographing  at  night,  in  caves,  etc., 
and  for  the  recording  of  phenomena  occur- 
ring where  daylight  is  unavailable.  Many 
flash-light  mixtures,  such  as  those  containing 
chlorates,  perchlorates,  picric  acid  or  a  pic- 
rate,  potassium  bichromate,  etc.,  are  explo- 
sive, and  require  great  care  in  handling.  In 
Berlin  there  is  established  a  portrait  studio 
where  the  magnesium  light  is  used  exclu- 
sively.    (See  Aluminium.) 

Flask.  A  glass  vessel  for  heating  or  mix- 
ing liquid  preparations ;  used  in  the  labora- 
tory, dark-room,  etc.  Flasks  which  are  coni- 
cal in  shape  are  preferable  for  ordinary  use. 
Graduated  flasks  are  obtainable,  on  the  out- 
side of  which  various  measures  are  marked 
by  a  ring  etched  in  the  glass. 


Fig.  100. 

*. y 


Flask  for  Cooking  Emulsion.  The  sketch 
explains  the  device.  It  consists  merely  of  a 
collar  formed  from  a  piece 
of  sheet  lead,  bent  to  the 
proper  shape  of,  and 
maybe  a  half-inch  deeper 
than,  the  glass  flask,  and 
also  pierced  with  several 
holes,  to  allow  the  water 
to  flow  through  it  easily 
when  placed  in  boiling 
water.  The  collar  pre- 
vents the  flask  from 
turning  over. 

Flatness  of  Field. 
The  property  of  a  photo- 
graphic objective  of  rendering  the  lines  of  the 
middle  of  the  picture,  as  well  as  those  at  the 
edges,  according  to  the  rules  of  perspective, 
and  at  the  same  time  of  even  sharpness. 

Flat  or  Thin  Negative.  Negatives  which 
from  over-exposure  and  insufficient  develop- 
ment fail  to  attain  the  necessary  degree  of 
density,  and  give  flat  pictures,  deficient  in 
contrast,  unless  first  strengthened. 

Flat  Picture.  A  picture  which  from  false 
illumination  (for  instance,  in  a  view  when 
the  sun  is  directly  behind  the  camera)  shows 
no  contrast — is  monotonous. 

Flint  Glass.  A  glass  made  of  fossil  meal, 
potash,  calcium,  and  oxide  of  lead.  Differs 
from  crown  glass  {q.  v.)  by  its  containing 
oxide  of  lead,  which  gives  it  greater  density, 
greater  refrangibility,  also  making  it  more 
easily  fusible.  Crown  glass  united  with  it 
serves  to  achromatize  it,  as  in  a  lens. 

Floating.  Lying  flat  on  the  surface  of  a 
liquid.  In  photography  in  many  processes 
the  papers  are  floated  upon  the  sensitive  so- 
lutions instead  of  the  latter  being  brushed 
over.  In  every  instance,  no  matter  what  its 
nature,  this  operation  must  be  performed 
with  care.  A  flat  dish  should  be  provided 
(and  kept  perfectly  clean  for  each  kind  of 
solution),  an  inch  or  two  larger  each  way 
than  the  size  of  the  sheet  to  be  floated ;  and 
before  the  paper  is  laid  upon  the  solution 
the  two  corners  diagonally  opposite  should 
be  bent  over  upon  the  back  of  the  paper  by 
which  to  handle  the  sheet.  These  corners 
must  be  kept  dry. 

Fluate  of  Soda.  This  salt  is  composed  of 
1  part  of  fluorine  and  1  of  sodium.  It  has 
been  used  in  many  different  ways,  and  vari- 
ously combined.  It  has  been  found  to  have 
the  property  of  quickening  the  sensibility  of 
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bromidated  paper  to  a  very  remarkable 
extent.     (See  Fluorotype.) 

Fluid.  A  body  whose  particles  move  easily 
amon^  themselves,  and  yield  to  the  least 
force^impressed,  and  which,  when  that  force 
is  removed,  recovers  its  previous  state.  Fluid 
is  a  generic  term  comprehending  liquids  and 
gases. 

Fluidity.  Tiffe  quality  of  being  capable 
of  flowing ;  a  liquid  or  gaseous  state.  Fluidity 
is  the  effect  of  neat. 

Fluorates.  Compounds  of  fluoric  acid 
with  the  bases.  The  fiuorates  of  potassium 
and  soda  have  been  used  in  many  different 
manners,  and  variously  combinea,  and  are 
found  to  quicken  the  sensitiveness  of 
bromidated  papers  to  a  very  remarkable 
extent.     (See  Fluorotype.) 

Fluo-Bromide  of  Lime.  One  of  the  accel- 
erators for  the  daguerrotype  plate.  1  or  2 
drops  of  fluoric  acid  to  the  ounce  of  bromide 
of  lime,  changes  it  into  this  compound.  But 
fluoric  acid  is  a  dangerous  poison,  and  the 
"  quick "  made  from  it  will  not  repay  the 
risK  to  the  health  in  using  it ;  it  has  besides 
a  destructive  effects  upon  the  lenses. 

Fluoreal.  An  alkaline  developer,  by  G. 
Mercier,  of  Paris,  containing  carbonate  of 
lithium  (alkali),  and  also  a  yellow  coloring 
matter,  fluorescein,  which  prevents  fog  dur- 
ing development  by  absorbing  the  actinic 
rays ;  is  very  energetic,  giving  strong  nega- 
tives full  of  detail. 

Fluorescence.  A  term  denoting  the  prop- 
erty possessed  by  many  solids  and  liquids  of 
changing  invisible  actinic  rays  of  high 
refrangibility  into  visible  rays  of  low  refran- 
gibility. 

Fluorescent.  The  effect  produced  on  light 
by  some  solid  and  liquid  surfaces.  This 
effect  is  supposed  to  have  considerable 
importance  in  photography. 

fluorescent  Surfaces.'  Surfaces  upon 
which,  or  by  which,  fluorescence  is  produced. 

Fluoric  Acid.     (See  Hydrofluoric  Acid.) 

Fluoride.  A  compound  of  fluorine  with  a 
base. 

Fluoride  of  Ammonium.  Combined  with 
iodide  of  potassium  this  gives  great  sensibil- 
ity to  photographic  papers ;  this  is  due  to 
the  reaucing  action  of  the  hydrogen,  which 
enters  largely  into  its  composition,  and  to  that 
of  fluorine.  Yet,  although  it  gives  greater 
sensitiveness  the  fluoride  of  potassium 
is  preferable,  as  it  has  more  stability.  It  is 
also  necessary,  in  order  to  obtain  constancy 


in  the  result,  to  operate  while  it  is  in  a 
nascent  state. 

Fluoride  of  Bromine.  A  union  of  2  parts 
of  fluorine  and  1  of  bromine.  It  is  formed 
in  the  preparation  of  the  solution  for  the 
fluorotype,  and  in  that  of  the  fluo-bromide 
of  lime  for  the  daguerrotype. 

Fluoride  of  Lithium.  A  salt  formed  by 
the  union  of  hydrofluoric  acid  and  lithium  ; 
it  may  be  obtained  by  a  process  identical 
with  that  by  which  fluoride  of  sodium  and 
potassium  are  made. 

Fluoride  of  Potassium.  A  deliquescent 
salt,  occurring  in  small  imperfect  crystals ; 
very  soluble  in  water,  the  solution  acting 
upon  glass  in  the  same  manner  as  hydro- 
fluoric acid.  In  conjunction  with  papers 
prepared-  with  the  iodides  this  gives  great 
sensibility,  owing,  probably,  to  the  repulsive 
force  between  oxygen  and  fluoric  gas.  (See 
F7uorotype.) 

Fluoride  of  Silver.  This  salt  is  obtained 
by  dissolving  carbonate  of  silver  in  hydro- 
fluoric acid.  It  is,  as  yet,  but  little  studied, 
but  it  may  serve  for  making  negative  proofs. 
The  agents  for  developing  the  image  are 
nitrate  of  silver,  chloride  of  gold,  and  proto- 
sulphate  of  iron.     (See  Fluorotype.) 

Fluoride  of  Sodium.  A  salt  formed  by 
the  union  of  16  equivalents  of  fluorine  and 
24  equivalents  of  sodium,  and  may  be  ob- 
tained by  the  same  process  as  for  the  fluoride 
of  potassium.  The  addition  of  fluoride  of 
sodium  to  the  iodide  or  chloride  of  silver,  in 
the  first  preparation  of  paper,  gives  consider- 
able accelerating  power. 

Fluorography.  A  process  by  which  pho- 
tographic pictures  are  transferred  upon  glass 
with  the  aid  of  flux  colors.  When  these 
colors  come  in  contact  with  sulphuric  acid, 
hydrofluoric  acid  is  generated,  which  attacks 
the  parts  of  the  glass  not  covered  by  the  color, 
thus  etching  the  picture  (matt)  into  the  glass. 

Fluorography.  Fluorography  is  a  process 
of  transferring  lithographic  or  phototypic 
prints  to  glass  by  means  of  fluorated  ink, 
which,  in  contact  with  sulphuric  acid,  dis- 
engages hydrofluoric  acid,  which  eats  into 
the  glass.  The  phototype  is  inked  with  the 
following  compound : 

Soap 50  grammes. 

Glycerine 200  " 

Tallow 50 

Water 100  '    " 

Borax 25 

Fluorspar 50  " 

Lampblack 15  " 
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Negatives  are  taken  and  transferred  to  the 
glass.  The  latter  is  surrounded  with  a  bor- 
der of  wax  and  covered  with  sulphuric  acid 
of  a  density  of  64*  or  65°  Beaum6.  After 
fifteen  or  twenty  minutes  the  acid  is  poured 
off  and  the  glass  is  washed  with  water  and 
cleaned  with  a  solution  of  potassa,  then 
washed  with  water  again,  and  dried  with  a 
cloth. 

Fluorotype.  So  called  from  the  introduc- 
tion of  the  salts  of  fluoric  acid  ;  it  consists  of 
the  following  process  of  manipulation : 


1.  Distilled  Water     . 
Bromide  of  Potassium 

2.  Fluoride  of  Sodium     . 
Distilled  Water     . 


1  fluidounce. 
20  grains. 
5  grainfe. 
1  fluidounee. 


Mix  a  small  quantity  of  these  solutions  to- 
gether when  the  papers  are  to  be  prepared, 
and  wash  them  once  over  with  the  mixture, 
and,  when  dry,  apply  a  solution  of  nitrate  of 
silver,  60  grains  to  the  ounce  of  water.  These 
papers  keep  for  some  weeks  without  injury, 
and  become  impressed  with  good  images  in 
half  a  minute  in  the  camera.  The  impres- 
sion is  not  sufficiently  strong  when  removed 
from  the  camera  for  producing  positive  pic- 
tures, but  may  be  rendered  so  by  a  secondary 
process. 

The  photograph  should  first  be  soaked  in 
water  for  a  few  minutes,  and  then  placed 
upon  a  slab  of  porcelain,  and  a  weak  solution 
of  the  protosulphate  of  iron  brushed  over  it ; 
the  picture  almost  immediately  acquires  an 
intense  color,  which  should  then  be  stopped 
directly  by  plunging  it  into  water  slightly 
acidulated  with  muriatic  acid,  or  the  black- 
ening will  extend  all  over  the  paper.  It 
may  be  fixed  by  being  soaked  in  water,  and 
then  dipped  into  a  solution  of  hyposulphite 
of  soda,  and  again  soaked  in  water  as  in  the 
other  processes. 

Mr.  Bingham  has  the  following  remarks 
on  this  process,  and  he  gives  a  modified  form 
into  which  a  new  photographic  element  is 
introduced : 

"  We  find  it  is  better  to  add  to  the  proto- 
sulphate of  iron  a  little  acetic  or  sulphuric 
acid ;  this  will  be  found  to  prevent  the  dark- 
ening of  the  lights  of  the  picture  to  a  great 
extent,  and  it  will  be  found  better  not  to 
prepare  the  paper  long  before  it  is  required 
for  use,  this  being  one  reason  why  the  pic- 
ture often  becomes  dusky  on  application  of 
the  protosulphate. 

"  Keasoning  upon  the  principle  that  the 
action  of  light  is  to  reduce  the  salts  of  silver 


in  the  paper  to  the  metallic  state,  and  that 
any  substance  which  would  reduce  silver 
would  also  quicken  the  action  of  light,  we 
were  led  to  the  following  experiment :  The 
protochloride  of  tin  possesses  the  prop^fty  of 
reducing  the  salts  both  of  silver  and  of  gold ; 
a  paper  was  prepared  with  the  bromide  of 
silver,  and  previously  to  exnosing  it  to  light 
it  was  washed  over  with  a  very  weak  solution 
of  the  chloride  of  tin;  the  action  of  light 
upon  the  paper  was  exceedingly  energetic ; 
it  was  almost  instantaneously  blackened,  and 
a  copy  of  a  print  was  obtained  in  a  few 
seconds." 

Flux.  Easily  fiised  glass  (flint  glass  is 
best),  which  is  mixed  with  the  usual  metallic 
oxide  colors ;  used  in  enamelling  or  burning- 
in  processes,  to  make  them  more  fusible. 

Focal  Distance.  The  distance  between 
the  centre  of  a  convex  lens  or  concave  mir- 
ror and  its  focus,  or  the  points  into  which 
the  rays  of  light  are  collected.  (See  Object 
Glasses.) 

Focal  Length.  The  distance  of  the  focus 
from  the  lens  upon  which  fall  the  rays  par- 
allel with  the  lens  axis. 

Foci.  The  plural  of  focus.  The  foci  of 
a  photographic  lens  are  actinic  or  chemical, 
and  luminous  or  visual ;  they  are  also  conju- 
gate. (See  Conjugate  Foci.)  The  same  causes 
which  produce  chromatic  aberration  (see 
Chromatic  Aberration)  in  a  lens,  tend  also  to 
separate  the  chemical  from  the  visual  focus. 
The  violet  and  indigo  rays  are  more  strongly 
bent-in  than  the  yellow,  and  still  more  than 
the  red ;  consequently  the  focus  for  each  of 
these  colors  is  at  a  different  point.  Non- 
achromatic  lenses  are  understood  by  all  to 
require  correction  for  the  chemical  focus; 
but  it  is  usually  said  of  the  compound  lenses, 
that  their  two  foci  correspond.  If  in  either 
case  the  foci  do  not  correspond,  proceed  as 
follows  to  find  the  variation  for  correction : 
First,  ascertain  that  the  prepared  sensitive 
plate  falls  precisely  in  the  place  occupied  by 
the  ground-glass.  Suspend  a  newspaper  or 
a  small  engraving  at  the  distance  of  about  3 
feet  from  the  camera,  and  focus  the  letters 
occupying  the  centre  of  the  field ;  then  insert 
the  slide,  with  a  square  of  ground-glass  substi- 
tuted for  the  ordinary  plate  (the  rough  sur- 
face of  the  glass  looking  inward),  and  observe 
if  the  letters  are  still  distinct.  If  the  result 
of  this  trial  seems  to  show  that  the  camera  is 
good,  proceed  to  test  the  correctness  of  the 
lens.    Take  a  positive  photograph  with  the 
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full  aperture  of  the  portrait  lens,  the  central 
letters  of  the  newspaper  being  carefully  fo- 
cussed  as  before.  Then  examine  at  what 
part  of  the  plate  the  greatest  amount  of  dis- 
tinctness of  outline  is  to  be  found.  It  will 
sometimes  happen  that,  whereas  the  exact 
centre  was  focussed  visually,  the  letters  on  a 
spot  midway  between  the  centre  and  edge 
are  the  sharpest  in  the  photograph.  In  that 
case  the  chemical  focus  is  longer  than  the 
other,  and  by  a  distance  equivalent  to,  but 
in  the  opposite  direction  of,  the  space  which 
the  ground-glass  has  to  be  moved  in  order 
to  define  those  particularly  sharp  to  the  eye. 
AVhen  the  chemical  focus  is  the  shorter  of 
the  two,  the  letters  in  the  photograph  are 
indistinct  at  every  portion  of  the  plate ;  the 
experiment  must,  therefore,  be  repeated,  the 
lens  being  shifted  an  eighth  of  an  inch  or 
less.  Indeed,  it  will  be  proper  to  take  many 
photographs  at  minute  variations  of  focal 
distance  before  the  capabilities  of  the  lens 
will  be  fully  shown.  The  object  of  finding 
the  point  at  which  the  sharpest  image  is  ob- 
tained will  also  be  assisted  by  placing  sev- 
eral small  figures  in  different  planes  and 
focussing  those  in  the  centre.  This  being 
done,  if  the  more  distant  figures  come  out 
distinctly  in  the  photograph,  the  chemical 
focus  is  longer  than  the  visual,  or  vice  versa 
when  the  nearest  ones  are  more  sharply  de- 
fined. When  once  the  variation  is  found  it 
can  be  marked  upon  the  camera  tube.  (See 
Focimeter. ) 

Focimeter.  Invention  of  Dr.  O.  G.  Mason. 
The  device  consists  of  a  rectangular  piece  of 
wood,  12  inches  long,  2  inches  thick  at  base, 
and  tapering  on  one  side  to 
nothing  at  the  top,  and  3 
inches  wide.  On  the  edge 
is  drawn  a  scale  of  lines 
one-half  inch  apart,  at  right 
angles  with  the  perpendic- 
ular or  back  side.  The  zero 
of  the  scale  is  placed  on  the 
centre  line,  from  which  the 
numbers  run  aw^ay.  The 
base  of  the  block  is  of  such 
thickness  that  the  line  of 
the  acute  angle  or  foci  side 
will  intersect  each  succeed- 
ing line  of  the  scale  one- 
tenth  of  an  inch  nearer  to 
or  farther  from  the  perpendicular  back,  than 
the  next  preceding  line  up  or  down.  Upon 
this  foci  or  sloping  side  is  placed  a  piece  of 


Fig.  101. 


finely  printed  matter.  By  placing  the  foci- 
meter before  the  camera  to  be  tested,  and 
focussing  some  portion  of  the  surface  upon 
the  ground-gla.ss,  observing  which  line  of 
the  scale  is  coincident  with  that  portion  of 
the  foci  best  defined,  the  resulting  negative 
will  show  whether  the  chemical  and  visual 
foci  are  the  same.  For  example,  you  focus 
on  number  five  below  zero,  and  your  negative 
shows  best  definition  at  two  above  zero. 
You  thus  find  that  your  lens  has  a  chemical 
focus  of  five-tenths  of  an  inch  longer  than  its 
visual  focus ;  thus  you  know  ever  after  just 
how  much  to  correct  your  camera— a  point 
of  the  greatest  value  to  every  photographer. 

Focus.  The  point  at  which  any  number  of 
rays  meet  after  being  reflected  or  refracted  ; 
the  point  beyond  the  convex  lens  where 
the  refracted  rays  meet.  This  point  depends 
upon  the  form  of  the  lens  and  the  refracting 
power  of  the  substance  of  which  it  is  com- 
posed. The  less  convex  or  bulging  the  lens 
is,  the  more  distant  is  its  focus ;  the  more 
convex  the  lens  is,  the  more  obliquely  will 
the  rays  fall  upon  the  surface,  and  the  sooner 
— in  consequence  of  their  being  more  bent — 
will  they  meet. 

Focussing.  The  moving  of  the  ground- 
glass  of  the  camera  or  of  the  objective  till 
the  optical  picture  on  the  ground-glass  shows 
sharp  in  all  its  parts. 

Focussing-Ciotli.  A  light-tight  cloth 
which  the  photographer  uses  over  his  head 
when  focussing,  thus  excluding  the  light 
from  the  ground-glass. 

Focussiiig-Glass.  A  magnifying  glass 
which,  in  focussing,  is  placed  upon  the 
ground-glass,  rendering  the  details  in  the 
optical  picture  more  distinct,  thus  facilita- 
ting focussing. 

Focussing-Screen.  This  is  a  sheet  of 
ground-glass  exactly  the  size  of  the  picture, 
and  fixed  in  a  frame.  Its  use  is  to  enable 
the  photographer  to  adjust  the  size  and  focus 
of  the  object  to  be  photographed.  For  this 
purpose  it  is  inserted  in  the  camera  in  the 
same  groove  which  is  to  receive  the  dark-slide 
subsequently,  and  with  its  ground  surface 
next  to  the  lens.  It  is  important  that  the 
ground  side  of  this  screen  should  really 
occupy  the  same  position  with  respect  to  the 
lens  that  the  sensitive  surface  afterward 
does ;  for  if  it  should  not,  all  the  focussing 
upon  it  will  be  erroneous  and  the  photo- 
grai)hs  will  be  deficient  in  sharpness. 

Focussing-Screw.     A  screw  attached  to 
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the  objective,  by  which  the  lens-combination 
or  system  can  be  moved  backward  or  for- 
ward, regulating  the  focus. 

Focussing-Tube.  This  is  an  apparatus 
intended  to  take  the  place  of  the  focussing- 
cloth.  It  consists  of  a  scjuare  tube  of  black 
pasteboard,  made  to  fold  in  the  same  way  as 
the  common  folding  camera,  the  joints  being 
formed  of  black  ribbon.  A  light  frame  with 
a  flange  is  hinged  in  the  same  way  to  the 
top  of  the  tube,  and  when  let  down  fits  into 
the  end  and  keeps  the  tube  extended ;  the 
outside  of  this  frame  is  covered  with  black 
velvet,  which  serves  to  exclude  the  light 
when  pressed  against  the  ground-glass. 

Fog.  Often  observable  in  gelatine  nega- 
tives in  the  form  of  a  veil  (colored  or  other- 
wise) over  the  entire  negative.  There  are 
two  kinds  of  fog:  chemical  and  light-fog. 
Chemical  fog  is  due  either  to  error  in  the 
preparation  of  the  emulsion  with  which  the 
plate  is  coated,  or  to  the  use  of  an  excessive 
amount  of  alkali  in  development ;  light-fog 
may  be  caused  by  the  access  of  light  to  the  plate 
before  or  during  exposure  or  development. 
To  clear  fogged  negatives  a  mixture  of  gly- 
cerine and  water  in  equal  parts,  to  which 
from  45  to  50  parts  of  a  cold,  saturated  solu- 
tion of  hypo  soda  has  been  added,  should  be 
spread  over  the  surface  of  the  fogged  plate, 
and  allowed  to  remain  thereon,  protected 
from  heat  and  dust,  until  the  negative  is 
cleared,  when  it  is  well  washed. 

Fogging.  A  state  of  the  albumen,  collo- 
dion or  other  glass  photograph  in  which  the 
image  appears  indistinct,  hazy,  or  of  one 
uniform  dim-grayish  color,  by  transmitted 
light ;  want  of  clearness ;  a  dimness  in  the 
lights  and  shadows.  The  causes  of  fogging 
are  several.  Impure  acetic  acid,  or  protosul- 
phate  of  iron  in  the  developer,  will  often 
cause  fogging  when  other  things  are  right. 
Impurities  of  the  other  chemicals  will  also 
cause  fogging ;  alkalinity  or  impurity  of  the 
nitrate  bath,  and  irregularity  in  the  action 
of  light  are  frequent  causes.  Strongly  fused 
nitrate  of  silver  contains  oxide  and  nitrite 
of  silver,  both  of  which  produce  fogging. 
As  a  remedy  add  acetic  acid,  one  drop  to  the 
ounce  of  the  nitrate  bath.  An  alkaline  col- 
lodion may  be  used  with  an  acid  bath,  but  if 
the  bath  is  neutral  it  will  cause  fogging.  De- 
composition of  the  bath  by  light,  or  by  long 
keeping ;  omission  of  the  acetic  acid  in  the 
pyrogallic  solution  ;  accidental  introduction 
of  pyrogallic  acid  into  the  collodion ;  use  of 


water  containing  carbonate  of  lime  ;  partial 
decomposition  of  the  nitrate  bath  by  the  in- 
troduction of  iron,  hyposulphite  of  soda,  or 
any  developing  agent,  even  in  minute  quan- 
tity, also  by  the  use  of  accelerators  which 
injure  the  bath  by  degrees,  and  eventually 
prevent  its  employment  in  a  neutral  state  ; 
vapor  of  ammonia,  or  hydrosulphate  of  am- 
monia, escaping  into  the  developing-room ; 
immersing  the  plate  in  the  developer  when 
the  film  is  neutral,  and  re-dipping  the  plate 
in  the  nitrate  bath  before  development— all 
produce  fogging  to  a  greater  or  less  extent. 
Fogging  is  caused  by  light,  by  over-exposure 
in  the  camera ;  by  diffused  light  in  the  de- 
veloping-room;  by  diffused  light  in  the 
camera ;  by  direct  rays  of  the  sun  falling 
upon  the  lens,  and  by  diffused  light  of  the 
sky  falling  upon  the  lens.  The  statement 
of  the  causes  of  fogging  suggest  the  remedy 
for  each ;  but  the  difficulty  of  ascertaining 
the  specific  cause  of  its  occurrence  suggests 
rules  of  proceeding  to  detect  the  nature  of 
the  case  and  provide  the  remedy.  If  the 
fogging  is  caused  by  over-exposure,  a  faint 
image  first  appears,  and  is  followed  by  a 
general  cloudiness  when  the  developer  is 
poured  on.  Having  obviated  this,  proceed 
to  test  the  bath— if  further  fogging  occurs  ; 
if  it  is  made  from  pure  materials  and  does 
not  restore  the  blue  color  of  litmus-paper 
previously  reddened  by  holding  it  over  acetic 
acid,  it  may  be  considered  in  working  order. 
Next  prepare  a  sensitive  plate,  and  after 
draining  it  for  two  or  three  minutes  in  a 
dark  place,  pour  on  the  developer ;  wash,  fix, 
and  bring  out  to  the  light ;  if  any  mistiness 
is  perceptible,  either  the  developing-room 
is  not  sufficiently  dark,  or  the  bath  was  pre- 
pared with  impure  nitrate  of  silver,  or  water. 
If  the  plate  remains  absolutely  clear  under 
these  circumstances,  the  cause  may  be  in  the 
camera ;  therefore  prepare  another  sensitive 
film,  place  it  in  the  camera,  and  proceed  ex- 
actly as  if  taking  a  picture,  with  the  excep- 
tion of  not  removing  the  brass  cap  of  the 
lens ;  allow  it  to  remain  two  or  three  minutes, 
and  then  remove  and  develop  as  usual.  If 
no  indication  of  the  cause  of  fogging  is  ob- 
tained in  either  of  these  ways,  there  is  every 
reason  to  suppose  that  it  is  due  to  diffused 
light  gaining  entrance  through  the  lens. 
This  cause  may  be  detected  by  looking  into 
the  camera  from  the  front,  when  an  irregular 
reflection  will  be  seen  upon  the  glass.  If 
none  of  these  causes  are  indicated  then  the 
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developer  is  at  fault.  It  is  either  made  of 
impure  materials  or  it  is  too  strong  or  too 
weak,  and  the  quantities  must  be  increased 
or  diminished  according  to  circumstances; 
and  if  the  difficulty  is  not  then  obviated 
fresh  material  must  be  procured.  The  other 
causes  of  fogging  enumerated  need  never 
occur  to  a  careful  operator  and  can  only  be 
prevented  by  keeping  the  obnoxious  chemi- 
cals out  of  harm's  way. 

Foggy  Spots.  Light,  misty  spots  fre- 
quently occurring  in  the  centre  of  the  sensi- 
tive film  after  exposure  and  development, 
when  a  very  small  aperture  is  used  between 
the  lenses.  Various  causes  have  been  as- 
signed for  this  imperfection,  but  the  reason 
given  by  Mr.  Brackenridge  seems  to  be  the 
true  one.  He  says  :  The  explanation  which 
has  always  seemed  to  me  to  be  the  most 
plausible,  was  suggested  by  observing  that 
when  the  light  is  passed  through  a  small 
aperture  into  a  darkened  room,  the  minute 
particles  which  are  always  floating  in  the 
atmosphere  become  brilliantly  illuminated 
where  the  rays  are  concentrated  upon  them  ; 
as  the  aperture  is  enlarged,  the  light  becomes 
more  diffused,  and  these  floating  atoms  less 
and  less  visible,  until  in  the  full  light  of  the 
window  they  are  entirely  lost.  Now,  why 
may  not  this  spot  be  caused  by  an  image  of 
these  particles  passing  through  the  small  hole 
of  the  diaphragm  ?  It  is  evident  that  the 
spot  is  the  image  of  something,  and  it  can- 
not be  the  image  of  a  solid  opaque  body,  or 
the  details  of  the  picture  could  not  be  seen 
through  it;  but  these  floating  atoms,  although 
opaque  enough  to  reflect  light,  are  yet  as  a 
mass  sufficiently  translucent  to  permit  the 
refracted  image  of  the  view  to  pass  through 
them  and  become  impressed  upon  the  plate. 
This  would  account  for  the  centre  of  the 
picture  presenting  the  appearance  of  being 
covered  with  a  veil  of  light,  or  being  fogged 
at  that  point.  As  the  diaphragm  is  enlarged, 
the  light  in  the  centre  of  the  plate  becomes 
more  diffused  until  with  a  full  aperture  it  is 
scarcely  noticed,  precisely  the  same  thing 
taking  place  as  with  the  light  from  an  aper- 
ture in  the  shutter  of  a  window  ;  while  on 
the  other  hand,  if  the  diaphragm  is  reduced 
in  size,  the  light  at  last  becomes  entirely 
concentrated  upon  the  particles  suspended 
in  the  atmosphere,  which  are  opposite  the 
small  opening,  the  light  reflected  from  them 
being  sufficient  to  produce  an  image  which 
entirely  obliterates  the  picture  at  that  point, 


leaving  a  white  spot  a  little  larger  than  the 
hole  in  the  diaphragm.  This  theory  is  fur- 
ther supported  by  the  fact  that  when  the 
diaphragm  is  placed  in  front  of  the  lens  the 
foggy  spots  can  scarcely  be  distinguished  ; 
the  reason  being  that  when  the  diaphragm 
was  between  the  lenses,  the  front  lens  acted 
as  a  condenser,  concentrating  the  light  which 
passes  through  the  aperture,  and,  of  course, 
illuminating  the  floating  particles  more  pow- 
erfully. Also  called  a  ''ghost"  and  "flaw- 
spots." 

Folding  Background.  A  background  ca- 
pable of  being  folded  into  a  small  compass. 

Folding  Camera.  A  camera  made  so  as 
to  fold  up  and  pack  into  a  small  compass. 
There  arje  several  styles  of  this  camera ; 
among  them,  and  probably  the  most  useftil, 
is  the  bellows  box,  so  made  that  the  bellows 
folds  into  the  woodwork  as  the  front  and 
back  of  the  box  are  pushed  together. 

Forceps.  Used  by  printers  and  others  to 
prevent  contamination  of  the  prints.  They 
can  be  easily  and  cheaply  constructed,  as 
follows :  Take  two  equal  strips  of  ordinary 

Fig.  102. 


sheet-glass ;  these  may  be  four  inches  long 
and  half  an  inch  broad.  The  sharp  edges 
must  first  be  taken  off",  then  place  the  strips 
together  and  crowd  a  piece  of  rubber  tube, 
about  half  an  inch  long,  over  the  two  at  one 
end.  Next  slide  a  shorter  piece  of  tube 
down  the  length  of  one  of  the  pieces  of  glass, 
until  it  reaches  the  first  piece  of  rubber. 
The  second  rubber  band  serves  to  keep  the 
two  blades  separate,  while  the  elasticity  of 
the  first  makes  resistance  as  the  blades  are 
pressed  together  by  the  hand  in  grasping  an 
object.  When  this  pressure  is  removed  they 
will  separate  half  an  inch  at  the  end.  It  is 
best  to  bring  the  lower  ends  of  the  glass 
strips  to  an  edge,  or  to  bevel  off  the  corners 
on  a  grindstone,  so  that  they  will  readily 
slide  under  a  sheet  of  paper  which  lies  on 
the  bottom  of  a  dish.  Broad  blades  are  ad- 
vantageous when  lifting  large  sheets  of  paper 
liable  to  tear.  A  pair  one  inch  by  seven 
will  be  found  quite  convenient. 

Foreshorten.       To  represent  figures    as 
they  appear  to  the  eye  when  seen  obliquely. 
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Foreshortening.  The  representation  or 
appearance  of  figures  when  viewed  obliquely. 

Form.  The  shape  or  external  appearance 
of  a  body ;  the  figure  as  defined  by  lines  and 
angles ;  that  manner  of  being,  peculiar  to 
each  body,  which  exhibits  it  to  the  eye  as 
distinct  from  every  other  body.  Model; 
likeness ;  image. 

Formic  Acid.  A  natural  product  obtained 
by  infiising  ants  in  a  small  quantity  of  water, 
and  submitting  them  to  the  action  of  heat 
in  a  retort ;  the  formic  acid  distils  over,  and 
may  be  condensed  in  a  cooled  receiver.  It 
is  a  solid  uncrystallizable  substance ;  specific 
gravity,  1.1168.  Its  constituents  are :  carbon, 
12 ;  hydrogen,  1 ;  oxygen,  24,  and  its  equiva- 
lent number,  37.  It  serves  to  increase  the 
developing  or  reducing  power  of  the  iron 
developer. 

Formic  Acid  Developer.  This  developer 
is  said  to  bring  out  the  details  of  a  picture 
much  finer  than  any  other. 

Formula.  A  prescribed  form ;  a  rule  or 
model ;  a  term  applied  to  the  symbols  repre- 
senting the  different  substances. 

Fossil  Powder.  Bone  ashes;  calcined 
cuttle-fish  reduced  to  powder.  Formerly 
used  as  a  drying  powder  in  the  daguerrean 
process.  Similar  to  rottenstone  for  polish- 
ing glass. 

Fothergill  Dry  Process.  A  collodio-albu- 
naen  process  introduced  by  Mr.  Fothergill,  as 
its  name  implies.  The  mechanical  manipula- 
tions are  the  same  as  for  the  ordinary  collodion 
processes.  Coat  your  plate  with  a  sensitive 
negative  collodion,  which  has  been  prepared 
with  gun-cotton,  made  with  the  acids  at  high 
temperature — old  collodion  will  not  do ;  sen- 
sitize in  a  bath  of  35  grains  nitrate  of  silver 
to  the  ounce  of  water ;  drain  for  one  minute, 
and  wash  away  the  free  nitrate  by  pouring 
gently  over  the  plate  some  filtered  rain-water, 
and  moving  it  round  and  round  the  plate  by 
direction  of  the  hand.  Do  this  four  or  five 
times  until  all  greasiness  has  left  the  surface ; 
let  your  plate  stand  cornerwise  on  clean  blot- 
ting-paper for  half  a  minute,  and  then  pour 
on  a  coating  of 


White  of  Eggs  (fresh) 
Distilled  Water     . 
Liquid  Ammonia  . 


10  drachms. 
6 
8  minims. 


Ereviously  filtered  and  allowed  to  re-liquefy 
y  standing;  no  filtering  required.  Move 
this  albumen  coating  round  the  plate  for 
about  a  minute,  and  now  repeat  the  washing 


as  before,  and  dry.    Careftilly  keep  your  plate 
in  the  dark.    Develop  with 

PyrogalUc  Acid    .       .       .       .  13^  to  2  grains. 

Water 1  ounce. 

Acetic  Acid 10  minims. 

Alcohol  (pure)  .  .5       «' 

being  careful  to  add  first  two  drops  to  a 

>  drachm  of  nitrate  of  silver  solution,  35  grains 

to  the  ounce.    Fix  in  hyposulphite  of  soda. 

Frangible.  Liable  to  be  broken;  easily 
broken. 

Frangibility.  The  state  or  quality  of  be- 
ing frangible. 

Frauimofer's  Lines.  Amongst  the  most 
curious  instances  of  the  absorption  of  light 
is  that  which  is  uniformly  observed  in  the 
solar  spectrum,  if  we  examine  it  with  a  tele- 
scope. We  then  find  that  the  colored  rays 
are  crossed  by  a  great  number  of  dark  bands 
or  lines,  giving  no  light  of  any  color ;  these 
are  generally  called  "  Fraunhofer's  lines,"  as 
to  hyn  their  discovery,  measurement,  and 
enumeration  are  due.  It  is  quite  clear  that 
these  lines  represent  rays  which  have  been 
absorbed  by  their  passage  from  the  sun  to 
the  earth;  although  some  of  them  have 
no  doubt  undergone  absorption  within  the 
limits  of  the  earth's  atmosphere. 

Freak  Photography.  A  method  of  mak- 
ing various  positions  of  the  same  subject  on 
the  same  plate.  One  way  consists  of  a  thin 
board  set  into  the  camera-box  in  front  of  the 
ground-glass,  and  is  applicable  to  any  size. 
The  shutter  should  be  enlarged  as  the  size  of 
the  plate  is  increased.  It  permits  one  door 
to  be  at  a  slight  angle  when  the  other  is  fully 
open  and  an  exposure  is  being  made.  After 
this  exposure,  the  slide  of  the  holder  is  in- 
serted, the  holder  removed  from  the  camera 
and  arranged  for  the  second,  or  No.  2,  expo- 
sure. Then  the  door  No.  1  is  arranged  at 
a  slight  angle,  and  No.  2  thrown  open  while 
the  second  exposure  is  made.  There  will 
not  be  any  central  line  if  all  is  done  care- 
fully. If  a  white  central  line  does  appear  it 
indicates  too  much  angle.  The  hinges  should 
be  rigid,  so  that  the  shutters  will  remain 
fixed  at  the  proper  angle.  The  engraving 
presents  the  shutter  as  seen  when  looking 
into  the  camera  from  the  front  toward  the 
ground-glass.  The  second  figure  represents 
another  way.  The  engraving  represents  the 
view  camera  at  the  back.  The  screen-board 
with  the  opening  is  fixed  in  front  of  the 
ground-glass.    When  No.  1  is  being  exposed, 
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No.  2  is  closed.  The  holder  is  withdrawn 
while  the  second  exposure  is  arranged  for, 
and  No.  1  is  closed.  If  a  black  line  occurs 
upon  the  negative,  the  moving  shutter  in 
the  fixed  board  was  a  little  beyond  the  cen- 
tre; if  a  white  line  is  formed,  then  the 
Fig.  103. 


moving  shutter  was  too  widely  opened.  Fair 
effects  are  had  by  cutting  an  aperture  in  the 
dark  slide,  reversing  it  in  the  holder  as  the 
first  and  second  exposures  were  made. 

Free.     In  photography,  not  chemically 
combined  with  any  other  body ;  at  liberty  to 

Fig.  104. 


removed  after  exposure  by  the  fixing  bath. 
Silver  unaffected  by  the  light,  on  sensitive 
printing  paper,  and  to  be  washed  off  pre- 
vious to  toning  and  fixing.  Any  substance 
added  to  another  in  such  excess  that  a  por- 
tion will  not  combine  with  the  other ;  the 
excess  is  spoken  of  as  being  *'  free." 
Free  Revolver  Stand.  A 
stand  invented  by  Prof.  Piazzi 
Smyth,  of  Scotland,  on  the  prin- 
ciple of  the  gyroscope,  for  the 
purpose  of  steadying  the  instru- 
ment and  keeping  it  in  the  same 
plane  on  a  moving  body,  such 
as  a  ship  in  a  storm.  A  heavy 
wheel,  with  most  of  its  weight 
situated  toward  the  rim,  as  in  a 
fly-wheel,  is  set  spinning  with  a 
velocity  of  about  80  revolutions 
per  second ;  and  the  frame  sup- 
porting it  is  accurately  balanced 
on  gimbals,  like  a  compass  or 
chronometer.  The  spinner  and 
its  inner  supporting  frame  (on 
which  may  be  placed  a  small 
table)  will  now  be  found  totally 
insensible  to  any  movement  which  the  outer 
frame  may  experience  at  right  angles  to  the 
plane  of  rotation ;  and  if  this  plane  be  in  the 
first  instance  placed  horizontally,  such  table 
will  be  then  entirely  defended  from  all  the 
possible  angular  movements  of  a  ship ;  and 
a  telescope  once  directea  on  a 
star,  will  keep  it  within  the  field 
without  hand,  though  the  ship 
may  pitch  and  roll  and  yaw  to 
any  extent. 

freezing  Mixtures.  When  it 
is  required  to  reduce  the  tempera- 
ture of  solutions  in  hot  weather, 
this  may  be  accomplished  by 
standing  the  vessels  containing 
the  solutions  in  a  pan  containing 
a  "  freezing  mixture."  Such  mix- 
ture may  be  compounded  thus : 


n, 


Ammonium  Nitrate 
Water 


Ammonium  Nitrate 
Potassium  Nitrate  . 
Water 


1  part. 


5  parts. 


16 


escape,  as  free  iodine  in  the  collodion,  indica- 
ting an  excess  of  iodine ;  or  free  nitrate  of 
silver  on  the  sensitized  plate,  which  is  un- 
necessary to  the  quality  of  the  picture,  and 
can  be  washed  off  before  exposure,  and  is 


CJhloride  of  calcium  may  be  used  similarly 
for  distillation  at  a  low  temperature  and  to 
accelerate  the  crystallization  of  salts. 

Frilling.    A  defect  observable  in  gelatine 
negatives  or  printing  papers,  caused  by  the 
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expansion  of  the  film,  and  its  consequent 
loosening  from  the  support  which  holds  it. 
As  some  plates  and  papers  are  more  liable  to 
frill  than  others,  this  fault  may  be  due  to 
some  peculiarity  in  the  emulsion  used.  Frill- 
ing is  also  more  common  in  hot  than  in  cold 
weather,  and  when  excessive  quantities  of 
alkali  are  used  in  development  with  gelatine 
plates,  or  by  the  use  of  solutions  which  are 
too  warm. 

To  prevent  frilling  in  plates  before  devel- 
opment, a  preliminary  bath  of  alcohol  is  ad- 
vised ;  or  the  plates  may  be  protected  with  a 
narrow  edging  of  India-rubber  solution. 
Placing  plates  or  gelatine  paper  in  a  bath 
composed  of  a  5  per  cent,  solution  of  chrome 
alum  is  also  said  to  be  efficacious.  Of  the 
commercial  preparations  obtainable  for  the 
prevention  of  this  defect  in  plates  or  papers, 
Helmold's  Fireproof  (or  Hardening)  Mix- 
ture is  excellent. 

Fulminates.  Compounds  of  fulminic  acid 
with  the  bases.  These  compounds  detonate 
or  explode  by  percussion,  friction,  or  heat, 
and  therefore  are  dangerous  to  experiment 
with. 

Fulminate  of  Silver.  This  is  one  of 
the  fulminates  which  has  been  experimented 
with  photographically,  but  it  is  so  capricious 
in  its  results  that  no  dependence  can  be 
placed  on  it.  Mr.  Hunt's  experiments,  how- 
ever, have  shown  that  this  salt  yields  almost 
instantaneous  intense  black  paper  proofs 
under  the  action  of  light. 

Fulminating  Gold.  Gold  fulminate.  2NH3 
AuOg.  Yellow-brown  precipitate,  obtained  by 
digesting  freshly  precipitated  oxide  of  gold 
in  ammonia.  Very  dangerous;  explodes, 
when  dry,  by  slightest  friction.  Used  in 
preparing  various  salts  of  gold  for  gold  ton- 
ing baths. 

Fuming  (with  ammonia).  Treating  albu- 
men paper  with  the  fumes  of  ammonia  just 
before  printing,  which  renders  it  more  sensi- 
tive and  easier  to  tone. 

Fuming-Box.  The  front  is  omitted  in  the 
diagram  (Fig.  105)  to  make  the  interior  visi- 
ble. This  is  the  device  of  Mr.  S.  H.  Parsons. 
A  A  B  B  are  the  grooves  that  the  frames  slide 
into.  The  box  can  be  made  to  take  any 
number  of  frames.  One  to  fiime  six  sheets 
at  a  time  is  a  good  size.  Uneven  fuming 
never  occurs,  and  the  paper  works  splendidly 
at  all  parts  of  the  sheet.  As  soon  as  the 
paper  is  ready,  take  about  one  ounce  of  am- 
monia (which  will  fume  enough  for  all  day, 


and  more)  in  a  saucer,  and  put  it  in  the 
chamber,  having  previously  ascertained  that 
the  box  is  "  closed ;"  put  in  the  frames  with 
the  paper,  shut  down  the  top  cover,  and 
pull  at  the  ring  handles  in  front  of  the 
box.    When  fumed  enough,  push  back  the 

Fig.  105. 


^^m. 


handles  again,  open  the  cover,  and  take  out 
the  paper.  As  the  paper  goes  out,  so  will 
the  small  quantity  of  "  exhausted"  ammonia. 
In  the  meantime  that  in  the  chamber  is 
gathering  fresh  strength  from  the  saucer, 
and  is  fiilly  charged  for  the  next  batch  of 
paper. 

Fuming-Cupboard.  The  construction  is 
very  simple.  Take  any  common  box  large 
enough  for  the  purpose,  and  make  a  door  of 
suitable  size,  and  which,  when  shut,  totally 
excludes  the  light.  Make  a  false  bottom  about 
six  inches  from  the  real  one,  and  perforate  it 
with  holes  with  a  large  gimlet.  These  holes 
should  be  numerous.  At  the  centre  of  the 
board  there  should  be,  if  anything,  a  small 
number  of  them  because  the  saucer  contain- 
ing the  liquid  ammonia  is  generally  placed 
at  the  centre  of  the  real  box.  The  sheets 
should  be  suspended  in  this  box  by  having 
a  clip  nailed  at  each  end  of  a  stick  of  suflS- 
cient  length  to  be  fastened  at  the  top  of  the 
box  parallel  to  the  bottom.  Several  of  these 
strips  should  be  placed  at  about  three  inches 
apart.  Thus  quite  a  number  of  sheets  may 
be  fumed  at  once.     (See  Fig.  106.) 
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Funnel.  A  vessel  for  conveying  fluids 
into  close  vessels ;  a  kind  of  inverted  hollow 
cone  with  a  pipe.  Used  by  photographers 
for  supporting  the  filter.  The  glass  funnel 
is  the  most  cleanly,  but  those  of  gutta-percha 
are  less  liable  to  be  broken,  and  therefore 
best  for  the  travelling  operator. 

Fused.     Melted ;  liquefied. 

Fused  Nitrate  of  Silver.  The  crystal- 
lized nitrate  of  silver  may  be  easily  fused  in 
a  porcelain  capsule  placed  upon  a  sand-bath 
and  heated  by  a  lamp.  During  the  opera- 
tion it  must  be  stirred  with  a  glass  rod,  in 
order  to  prevent  the  portion  in  contact  with 
the  sides  being  over-heated.  If  the  nitrate 
be  impure,  or  contains  organic  matter,  black- 
ening will  take  place  and  nitrite  of  silver 
will  be  formed.  While  in  the  melted  state 
nitrate  of  silver  has  a  greenish-yellow  color, 
but  becomes  nearly  white  on  cooling.  The 
aqueous  solution  restores  the  blue  color  of 
reddened  litmus-paper;  and  this  is  proba- 
bly the  proper  reaction  of  the  pure  salt, 
since  it  is  invariably  present,  howe\'er 
carefully  the  process  of  fusing  is  performed. 
A  photographic  bath  made  from  pure  fused 
nitrate  of  silver  will  require  no  addition  of 
carbonate  of  soda  or  of  acetate  of  silver ; 
simple  solution  in  water,  with  iodide  of  sil- 
ver to  saturation,  will  be  sufficient. 


Fusion.  In  chemistry,  the  liquefaction  of 
solid  bodies  by  the  action  of  heat.  The 
term  aqueotis  fusion  is  applied  to  the  melting 
of  salts  in  their  combined  water  when 
heated,  and  igneous  fusion  to  the  liquefaction 
of  bodies  by  heat  alone.  The  vessels  in 
which  substances  are  fused  are  formed  of 
various  material  and  shapes,  according  to 
the  properties  of  the  solids  operated  on,  and 
principally  with  reference  to  the  heat  re- 
quired for  its  fusion.  In  every  case  the  con- 
taining vessel  should  be  capable  of  sustain- 
ing the  proper  degree  of  heat  without  melt- 
ing or  cracking,  and  should  also  resist  the 
action  of  the  substances  melted  in  them. 

Fuzzy  Image.  A  picture  which  is  not  in 
focus  ;  hazy  and  lacking  sharpness. 


G. 


Gage's  Positive  Collodion  Process.  This 
process  was  introduced  by  Mr.  F.  B.  Gage. 
The  collodion  is  made  of 


Ether         

Alcohol,  95  per  cent. 
Iodide  of  Zinc 
Bromide  of  Cadmium 
Saturated  Solution  of  Iodine 
Gun-cotton        .       .       .       . 


.     4  ounces. 

4     " 
.    40  grains. 
.    30     " 
8  drops 
28  to  30  grains. 


It  is  important  that  the  collodion  be  heavy 
enough  to  give  a  good  film,  but  not  contain- 
ing so  much  cotton  as  to  make  it  flow  at  all 
unevenly  or  be  troublesome.  The  developer 
is  made  of 


Protosulphate  of  Iron 
Water  .... 
Acetic  Acid 


.    3  ounces. 
.    1  quart. 
6  to  8  ounces. 


Mr.  Gage's  rules  for  developing  are:  1. 
The  stronger  the  developer  the  greater  the 
contrast.  2.  The  weaker  the  developer  the 
weaker  the  contrast.  Therefore,  if  the  first 
rule  shows  too  strong  contrast  apply  the 
second  to  your  developing.  As  the  light  in- 
creases decrease  the  strength  of  the  develop- 
ing, and,jt>er  contra,  if  the  light  decreases 
increase  the  strength  of  the  developing. 
Fix  with  cyanide  of  potassium  or  hyposul- 
phite of  soda,  but  the  hypo  is  the  best.  If 
the  latter  is  used,  first  put  the  developed  pic- 
ture in  a  weak  solution  of  common  salt. 

Gallates.  Salts  formed  of  gallic  acid  with 
the  bases. 

Gallate  of  Lead.  A  salt  formed  by  the 
union  of  gallic  acid  and  lead,  by  pouring  a 
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solution  of  gallic  acid  into  another  of  ace-  | 
tate  of  lead,  and  washing  the  precipitate. 
The  gallate  of  lead  is  a  good  developer  for 
photographic  prints  upon  chloride  of  silver 
enlarged  in  the  solar  camera :  a  cold  satu- 
rated solution  of  gallic  acid,  to  which  is 
added  some  gallate  of  lead  which  is  dissolved 
by  boiling  them  together ;  then  filtered,  and 
when  cold  a  few  drops  of  acetic  acid  are 
added.  The  chlorided  paper  will  require 
only  a  few  seconds'  exposure  in  the  camera, 
as  with  iodized  paper.  The  image  develops 
quickly ;  the  whites  remain  pure,  while  the 
blacks  acquire  great  intensity.  Tone  with 
chloride  of  gold  and  fix  as  usual. 

Gallery.  The  operating-room  of  the  pho- 
tographic artist. 

Gallic  Acid.  This  acid  is  made  from  gall- 
nuts,  which  are  peculiar  excrescences  formed 
upon  the  branches  and  shoots  of  the  Quer- 
cus  infectoria  by  the  puncture  of  a  species  of 
insect.  It  is  produced  by  macerating  five 
parts  distilled  water  and  one  part  pulverized 
gall-nuts  for  two  or  three  months  in  a  cellar 
at  a  temperature  of  18°  or  20° ;  it  is  then 
brought  into  the  air  and  thoroughly  dried. 
Afterward  boil  the  mass  in  water  or  alcohol ; 
filter  while  hot ;  the  acid  is  extracted  and 
on  cooling  crystallizes  in  long  silky  needles  ; 
soluble  in  3  parts  boiling  and  100  parts  cold 
water;  also  readily  soluble  in  alcohol,  but 
sparingly  in  ether.  The  flavor  of  gallic 
acid  is  acid  and  astringent,  and  it  reddens 
litmus  paper ;  it  forms  salts  with  the  alka- 
line and  earthy  bases,  but  not  with  oxides  of 
the  noble  metals.  When  added  to  oxide  of 
silver  the  metal  is  separated  and  the  oxy- 
gen absorbed.  Aqueous  solution  of  gallic 
acid  becomes  mouldy  on  keeping ;  this  may 
be  prevented  by  adding  a  drop  or  two  of  oil 
of  cloves.  Gallic  acid  is  used  in  photogra- 
phy to  develop  negative  and  positive  proofs, 
and  restores  the  shades  by  its  combination 
with  the  salts  of  silver  which  have  lost  their 
oxygen  by  the  action  of  light.  All  the  salts 
of  silver  which  are  in  a  sub-oxide  or  nearly 
metallic  state  are  precipitated  of  a  dark- 
brown  color  by  this  acid ;  thus  proofs  made 
upon  the  chloride,  bromide,  fluoride,  cyanide, 
etc.,  may  be  used,  as  well  as  those  made 
upon  iodide  of  silver.  It  is  used  as  a  devel- 
oper for  partly  printed  chloride  of  silver 
pictures. 

Gallo-Citrate  of  Iron.  A  salt  formed  by 
the  union  of  gallic  acid,  citric  acid,  and 
iron ;  it  may  be  made  by  mixing  solutions 


of  the  first  two  with  a  solution  of  proto- 
sulphate  of  iron. 
(JaUo-Nitrate  of  Silver.    A  mixture  of 

fallic  acid  and  nitrate  of  silver  in  solution. 
Jsed  principally  in  the  calotype  process  for 
sensitive  papers  and  in  developers. 

Galvanic  Battery.  An  apparatus  in 
which  electricity  is  generated  and  evolved. 

Galvanic  Daguerrotypes.  Facsimiles  of 
daguerrotypes  made  by  galvanoplasty. 

Galvanizing.  In  photography,  applied  to 
the  process  of  electro-silvering  the  daguerro- 
type  plate. 

Galvanoglyphy.  The  art  of  reproducing 
drawings  by  galvanism. 

Galvanography.  This  process  is  similar 
to  galvanoglyphy,  electro-engraving,  etc. 
(See  Photo-Galvanography  for  its  application 
to  photography.) 

Galvanoplastic  (Galvanoplasty).  Terms 
applied  to  galvanography,  or  the  art  of 
electrotyping. 

Gamboge.  A  resinous  gum  of  a  beauti- 
ful deep-yellow  color,  soluble  in  water  and 
used  in  the  arts  as  a  water  or  oil  color. 

Gas.  A  permanently  elastic,  aeriform 
fluid,  or  a  substance  reduced  to  the  state  of 
an  aeriform  fluid  by  its  permanent  combina- 
tion with  caloric.  Gases  are  invisible  ex- 
cept when  colored,  which  happens  in  a  few 
instances.  Many  of  the  gases  are  obnoxious 
to  photographic  operations,  such  as  sulphur- 
etted hydrogen,  hydrochloric  acid  gas,  etc. 

Gas-Bag.  A  large  India-rubber  bag  used 
by  lanternists  to  hold  the  gases  required 
for  lantern  exhibitions.  Steel  cylinders  are 
now  generally  used  in  place  of  bags. 

Gaslight  in  Photography.  (See  Artificial 
Light.) 

Gelatine.  One  of  the  most  important 
substances  used  in  photography ;  is  obtained 
chiefly  from  the  bones  and  hides  of  oxen, 
and  consists  of  two  substances  of  indefinite 
composition— glutin  and  chondrin.  That 
made  from  bones  has  a  greater  proportion  of 
chondrin  and  is  preferable  for  emulsion- 
making  ;  the  kind  obtained  from  hides  has  a 
larger  proportion  of  glutin,  and  is  especially 
suited  for  carbon  and  photo-mechanical 
work.  To  distinguish  these  kinds  make  a  satu- 
rated solution  of  chrome  alum,  and  add  to  it 
an  equal  quantity  of  a  10  per  cent,  solution 
of  the  hot  gelatine  to  be  tested,  when,  if 
much  chondrin  is  present,  the  hot  gelatine 
solution  will  stifien  to  a  jelly  in  a  few  sec- 
onds. 
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Commercially,  gelatine  occurs  in  sheets  or 
shreds  of  slightly  yellow  tint,  the  white 
variety  made  in  France  being  obtained 
from  fish  bones.  Good  photographic  gelatine 
should  be  almost  colorless,  should  absorb  six 
times  its  own  volume  of  water  at  15°  C,  and 
dissolve  easily  and  completely  at  30°  to  4Q°  C. 
When  gelatine  has  been  heated  and  cooled 
several  times,  or  kept  in  a  fluid  state  for  some 
time,  it  loses  its  power  of  setting.  The  pres- 
ence of  an  acid  assists  this  peculiarity.  To 
the  photographer,  gelatine  is  valuable  be- 
cause of  its  insolubility  in  cold  water,  its 
solubility  in  hot  water  ;  because  it  becomes 
insoluble  after  exposure  to  light,  when 
mixed  with  substances  such  as  potassium 
bichromate,  and  also  because  it  becomes  in- 
soluble by  the  addition  of  such  substances 
as  chrome  alum,  without  previous  exposure 
to  light.  A  rough  test  of  the  quality  of  gela- 
tine may  be  made  by  fracture ;  the  common 
kinds  are  brittle  and  short,  the  better  sorts 
are  tough  and  horny.  For  carbon  and 
emulsion  work,  soft  gelatines  are  used; 
while  for  photo-mechanical  work  a  hard 
gelatine  is  preferable. 

Grelatine  Dry  Process.  We  are  indebted 
to  Dr.  Hill  Norris  for  this  process.  The 
glasses  are  to  be  cleaned  with  scrupulous 
care,  and  coated  with  the  collodion  in  the 
usual  way,  allowing  the  collodion  to  set 
firmly  before  dipping  it  into  the  nitrate  bath. 
The  sensitizing  having  been  completed, 
wash  the  plate  with  plain  water  carefully ; 
drain  for  a  few  seconds  and  immerse  in  a 
solution  of 

Gelatine 128  grains. 

Distilled  Water       ....     14  ounces. 
Alcohol 2%     " 

Put  the  gelatine  in  cold  water  and  allow  it  a 
quarter  of  an  hour  to  soften  and  swell,  and 
it  will  then  readily  dissolve  by  applying  a 
gentle  heat.  Next  clarify  the  solution  by 
adding  to  it,  whilst  barely  warm,  a  teaspoon- 
fiil  of  white  of  egg  (previously  beaten  up 
with  a  silver  fork),  afterward  heating  nearly 
to  the  boiling-point.  The  alcohol  must  now 
be  added  to  facilitate  the  coagulation  of  the 
albumen.  When  this  takes  place  and  the 
liquid  becomes  clear,  filter  through  a  clean 
piece  of  cambric,  folded  three  or  four  times. 
The  vessel  containing  this  solution  must 
stand  in  warm  water  in  order  to  prevent  gela- 
tinization.  The  plates  must  be  moved  up 
and  down  two  or  three  minutes.    They  are 


then  removed,  drained  in  blotting-paper,  and 
dried  as  described  under  Dry  Plates.  When 
dry,  they  can  be  stored  away  in  a  li^ht-tight 
box  for  use.  The  sensibility  remains  good 
for  many  days.  Allow  from  four  to  ei^ht 
times  the  exposure  of  the  most  sensitive 
moist  collodion.  To  develop  the  image, 
make  a  saturated  solution  of  gallic  acid  in 
water;  then  dissolve  40  grains  of  pure  nitrate 
of  silver  in  1  ounce  of  distilled  water.  Pour 
into  a  flat  porcelain  dish  a  suflicient  quantity 
of  the  gallic  acid  solution  to  flood  the  plate 
readily.  Then  to  each  fluidounce  add  10 
minims  of  the  solution  of  silver,  or  5  minims 
in  hot  weather.  It  is  important  that  no  dis- 
coloration should  occur  on  mixing  these 
liquids  together,  to  obviate  which,  clean  the 
porcelain  dish  very  carefully  with  nitric 
acid  or  cyanide  before  use,  employ  a  pure 
solution  of  nitrate  of  silver,  and  mix  it  with 
the  gallic  acid  in  preference  to  adding  the 
gallic  acid  to  the  silver  solution.  The  picture 
may  be  expected  to  appear  in  five  or  ten 
minutes,  and  in  one  hour,  or  from  that  to 
four  hours,  the  development  will  be  com- 
plete. If,  in  spite  of  all  precautions,  the  de- 
veloper begins  to  blacken  before  the  inten- 
sity has  reached  the  proper  point,  it  must  be 
poured  off  and  a  fresh  mixture  prepared. 
Lastly,  wash  the  plate  with  water  and  fix  it 
in  a  solution  of  hyposulphite  of  soda. 

Gelatine  Paper.  Paper  sized  with  gela- 
tine. Make  a  solution  of  gelatine  in  warm 
water,  about  5  grains  of  gelatine  to  the 
ounce  of  water,  and  while  warm  immerse 
the  paper,  sheet  by  sheet.  To  do  this 
readily,  take  the  sheet  by  two  of  the  corners, 
curve  the  end  slightly,  and  pass  it  through 
the  solution,  pushing  from  you.  Drain  to 
the  last  drop,  and  hang  up  to  dry  on  pins 
so  placed  as  to  just  catch  the  corners  by 
which  the  sheet  is  held. 

Gelatine  Plates.  Glass  plates  coated  with 
gelatino-bromide  of  silver  emulsion,  called 
dry  plates. 

Gelatino-Bromide  Process.  In  1871  Dr. 
R.  L.  Maddox  proposed  a  method  of  prepar- 
ing photographic  plates,  in  which  gelatine 
took  the  place  of  the  collodion  previously 
used.  During  the  seventies,  this  method 
was  improved  by  many  workers,  and  since 
1880,  gelatine  dry  plates  have  been  univer- 
sally used,  manufactured  by  the  gelatino- 
bromide  process.  The  following  is  a  brief 
outline  of  this  process  :  (1)  40  grains  of  gela- 
tine are  soaked   in   8   ounces   of   distilled 
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water ;  add  180  grains  ammonium  bromide 
and  10  grains  potassium  iodide.  Heat  gently, 
till  all  is  dissolved.  (2)  In  1  ounce  of  distilled 
water  dissolve  100  grains  of  silver  nitrate; 
to  this  add  strong  ammonia,  drop  by  drop, 
till  the  precipitate  at  first  formed  disappears. 
(3)  In  the  dark-room,  warm  the  solution  A 
to  170°  F.,  and  add  to  it  by  degrees  165 
grains  of  silver  nitrate.  When  this  has  dis- 
solved, add  solution  B.  Shake  well,  and 
stew  for  two  hours  at  a  temperature  of  170° 
F.  (4)  Cool  the  emulsion  down  to  80°  F., 
and  add  300  grains  of  hard  gelatine.  Heat 
the  whole  to  100°  F.,  and  mix  well.  Now 
place  the  vessel  containing  the  emulsion  in 
cold  water,  when  it  will  quickly  set  to  a  stiff 
jelly.  (5)  Wash  the  emulsion  well  by  squeez- 
ing it  through  coarse  canvas  into  several 
changes  of  water.  (6)  Add  1  ounce  of  alcohol 
to  the  emulsion;  dissolve  it  by  gentle  heat; 
make  the  total  quantity  up  to  10  ounces  by 
adding  distilled  water.  Lastly,  filter  the 
emulsion  by  squeezing  it  through  swan's- 
down  calico,  and  it  is  ready  for  coating  the 
plates.  Such  an  emulsion  will  possess  ex- 
tremely high  sensitiveness  to  \ight.— Harri- 
son. (See  also  Dry  Plates.)  It  is  almost  un- 
necessary to  add  that,  in  practice,  the  worker 
will  find  the  commercial  makes  of  gelatino- 
bromide  plates  to  meet  his  every  desire, 
rendering  the  trouble  involved  in  the  pro- 
cess given  above  unnecessary. 

Gelatino-Chloride  of  Silver.  A  gelatino- 
chloride  of  silver  emulsion ;  a  solution  of 
gelatine  holding  finely  divided  chloride  of 
silver  in  suspension.  Used  in  making  posi- 
tives on  glass  (window  transparencies,  lan- 
tern slides),  also  in  the  preparation  of 
chloride  of  silver  gelatine  paper. 

Gelatino-Chlonde  Paper.  Just  as  gela- 
tine supplanted  collodion  in  the  preparation 
of  the  sensitive  surface  in  negative-making, 
so  gelatine  threatens  to  take  the  place  of 
albumen  and  collodion  in  the  manufacture 
of  printing  papers.  Photographic  paper 
coated  with  an  emulsion  of  silver  chloride 
suspended  in  gelatine  is  called  gelatino- 
chloride  paper.  Formulae  for  its  preparation 
will  be  found  under  EmulnonSj  but  the  com- 
mercial article  will  be  found  more  uniform 
and  economical  than  that  prepared  in  an  ex- 
perimental way.  Gelatino-chloride  emul- 
sions may  be  flowed  upon  paper,  or  opal,  or 
plain  glass ;  prints  are  obtained  in  the  usual 
manner  under  a  negative;  the  manipulation 
does  not  greatly  differ  from  that  employed 


with  albumen  or  other  well-known  papers, 
and  the  prints  are  mounted  and  burnished 
in  the  usual  way.  Gelatino-chloride  paper, 
very  faintly  printed,  may  be  developed  in  a 
solution  of 

Gallic  Acid 5  parts. 

Acetate  of  Soda          ....  5    " 

Tannic  Acid 3    *' 

Water 350    " 

Or  the  following  may  be  used : 

Pyro Sparta. 

Citric  Acid 6    " 

Distilled  Water 360    " 

Of  this  solution  20  parts  are  diluted  with  200 
parts  of  water,  into  which  the  prints  are  put 
without  washing.  After  using  either  for- 
mula, toning  and  fixing  in  a  combined  bath  is 
recommended.  By  this  method  of  develop- 
ment many  more  prints  can  be  obtained  in 
a  given  time  than  by  the  older  way  of  print- 
ing completely  out.  This  process  is  also 
peculiarly  adapted  for  amateurs,  who  by  it 
are  enabled  to  impress  a  number  of  prints  in 
a  few  minutes  during  the  day,  and  develop, 
finish,  etc.,  at  their  leisure  during  the  even- 
ings. 

Gelatinous  Paper.  This  is  better  known 
in  photography  by  the  French  term  papier 
glack,  and  consists  of  a  peculiar  preparation  of 
gelatine  in  sheets.  It  is  perfectly  translucent, 
smooth,  of  an  absolute  continuity,  without 
any  texture,  and  can  take  different  tints 
without  losing  its  transparency.  It  is  used 
to  preserve,  by  its  interposition,  the  negatives 
against  the  sensitized  paper  in  printing  posi- 
tives. 

Gelatinography.  A  rapid  process  for  ob- 
taining newspaper  blocks. 

Gelatinotype.  Syn.,  Leimtype.  A  photo- 
mechanical process  of  printing,  devised  by 
Husnik,  of  Prague,  in  which  a  film  of  gela- 
tine is  exposed  under  a  negative  translated 
into  grain  or  line,  and  afterward  mounted 
on  a  rigid  support  by  the  exposed  side. 
Those  portions  not  affected  by  light  are  then 
removed  by  solvents,  such  as  hot  water  or  a 
saline  solution;  the  result  being  a  film  in 
semi-relief,  suitable  for  printing  in  place  of 
the  usual  wood  or  metiil  typographic  relief 
block. 

Gilding  Solution.  A  solution  of  chloride 
of  gold  for  giving  a  permanent  finish  to  the 
daguerrotype. 

Glacial  Acetic  Acid.  Concentrated  acetic 
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acid,  containing  only  a  single  atom  of  water, 
and  so  termed  from  its  property  of  solidify- 
ing at  a  moderate  temperature.  At  about 
60°  the  crystiils  melt  ancl  form  a  iim})id  liquid 
of  pungent  odor  and  a  density  nearly  corre- 
sponding to  that  of  water;  the  specific  gravity 
of  acetic  acid,  however,  is  no  test  of  its  real 
strength,  which  can  only  be  estimated  by 
analysis.  Glacial  acetic  acid  is  sometimes 
impure,  containing  sulphurous  and  hydro- 
chloric acids,  which  are  injurious  in  photo- 
graphic processes.  Test  for  these  by  adding 
a  drop  or  two  of  weak  nitrate  of  silver  solu- 
tion to  a  drachm  of  the  acid,  and  if  they  are 
present,  a  white  deposit  of  chloride  or  sul- 
phite of  silver  will  oe  produced;  if  aldehyde 
06  present,  the  acid  becomes  discolored  by 
exposure  to  light.  If  glacial  acetic  acid  has 
a  garlic  smell,  it  is  unfit  for  use.  Glacial 
acetic  acid  is  useful  in  preventing  fogging 
(see  Fogging) ;  in  rendering  the  development 
slow  and  even;  in  the  paper-printing  process 
by  development;  and  quite  essential  in  the 
calotype,  wax-paper,  and  albumen  processes. 
It  does  not  coagulate  albumen.  (See  Acetic 
Acid.)    It  is  a  very  good  solvent  of  gelatine. 

Glass.  A  combination  of  various  bases, 
especially  alkalies  with  infusorial  earth,  the 
latter  predominating.  The  more  the  alkalies 
predominate  the  more  fusible  the  glass  be- 
comes, till  finally  it  becomes  a  solution 
(water-glass).  Optical  glass  consists  mainly 
of  flint  and  of  crown  glass,  alkali  lime  glass 
(thin,  colorless,  or  greenish  glass,  flattened 
bv  the  stretching  or  cooling  process) ;  plate 
glass,  an  alkali  lime  glass,  rolled  and  levelled ; 
colored  glass,  a  glass  mixed  with  various 
coloring  matters,  and  glass  covered  with  a 
thin  layer  of  differently  colored  glass.  The 
sorts  of  glass  used  in  photography  are  known 
as  crown,  flint,  and  polished  sheet,  of  which 
kinds  there  are  innumerable  varieties.  Crown 
glass  is  composed  of  a  mixture  of  silicates  of 
potash,  lime,  and  alumina.  Flint  glass  is  a 
mixture  of  silicates  of  potash,  alum,  and  lead. 
These  sorts  are  used  largely  in  the  manufac- 
ture of  lenses.  For  dry  plates  polished  sheet 
is  used,  the  best  kinds  being  imported  from 
England  and  Belgium.  The  finest  glass  for 
lenses  is  the  variety  known  as  Jena  glass, 
introduced  a  few  years  ago.  Opal  glass  is 
made  by  fiising  with  the  metal  one  of  the 
oxides  of  tin  or  zinc. 

Glass-Cleaning.  This  is  a  very  important 
part  of  all  photographic  processes  on  glass, 
and  should  be  performed  with  all  the  care 


and  thoroughness  possible.  (See  Cleaning 
the  Glam.) 

Glass  Dishes.  Oblong,  shallow  dishes  for 
photographic  solutions.  They  should  always 
be  one  or  two  inches  larger  and  wider  than 
the  sheets  of  paper  or  glass  plates  to  be  put 
into  them. 

Glasshouse.  Skylight-room;  a  room  for 
making  photographic  exposures.  It  is  sup- 
plied with  top  and  side  light,  usually  facing 
north,  with  a  system  of  curtains,  reflectors, 
and  other  accessories. 

Glass  Negatives.  Negatives  produced 
upon  films  spread  upon  sheets  of  glass.  (See 
Albumen;   Collodion;   Gelatine,  or  Negatives.) 

Glass  Plates.  Sheets  of  glass  used  as  a 
vehicle  to  support  films  of  albumen,  collo- 
dion, and  other  substances,  for  the  production 
of  photographic  pictures.  The  purest  white 
glass,  perfectly  flat  and  free  from  defects, 
should  always  be  used  to  insure  good  results. 

Glass  Positives.  Positive  photographic 
impressions  produced  upon  films  of  albumen, 
collodion,  and  other  substances,  supported 
by  sheets  of  glass.  {See  Atnbrotype  ;  Collodion; 
Positive  Proofs,  etc.) 

Glass  Tubes.  Hollow  cylinders  of  glass, 
from  three  to  twelve  inches  long  and  half  an 
inch  in  diameter.  They  are  used  in  photog- 
raphy to  form  the  handles  of  what  is  called 
a  "  Buckle's  brush."     (See  Buckle's  Brush.) 

Glass  Vice.  An  instrument  to  hold  the 
glass  plate  while  being  cleaned. 

Globe  Lens.    Invention  of  Mr.  C.  C.  Har- 
rison.    Once  a  very  popular  instrument  for 
outdoor    work    and 
copying,  but  now  in  Fio.  107, 

disuse,  owing  to 
more  perfect  optical 
constructions.  Many 
of  the  new  lenses  are 
constructed  upon  the 
globe  principle, 
more  or  less.  The 
outer  lens-surfaces 
of  the  globe  lens 
would,  if  continued, 
form   a    globe.      It 

consists  of  two  equal  menisci,  comprises  a 
view  field  or  angle  of  90°,  and  cuts  very 
sharp  when  well  stopped  down,  but  is  not 
very  rapid. 

Glucose.  Generally  known  as  grape  sugar. 
It  can  be  made  thus :  1  pound  of  starch,  2 J 
drachms  strongest  sulphuric  acid,  and  1  gal- 
lon of  water;  ooil  the  mixture  .over  a  sand- 
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bath  for  twelve  hours,  the  loss  by  evaporation 
to  be  supplied  with  boiling  water.  After 
being  thus  boiled  the  acid  liquor  is  to  be 
carefully  neutralized  with  chalk,  filtered,  and 
then  evaporated  to  the  density  of  about  25° 
Beaum6,  when  it  will  be  in  a  fit  state  to  make 
the  new  developing  agent  of  Mr.  Lyter. 
(See  Grape  Sugar.)  Glucose  reduces  the 
oxides  of  fine  metals  to  the  metallic  state 
without  the  aid  of  light.  It  is  hygroscopic 
and  so  serves  as  a  preservative  in  collodion 
dry  plates,  and  in  the  dusting-in  process. 

Gluten.  A  peculiar  substance  found  in 
wheat.  To  prepare :  Mix  flour  with  a  little 
water  into  a  stiff  paste,  and  knead  this  paste 
in  water  until  the  starch  and  saccharine 
matter  are  washed  out.  It  is  gray,  extensi- 
ble while  fresh  and  moist,  like  elastic  gum ; 
turns  blue  when  mixed  with  guaiacum. 
Sometimes  used  in  photography  to  re-size 
paper. 

Glutinous  Collodion.  A  collodion  which 
is  thick  and  glutinous,  flowing  over  the  glass 
in  a  slimy  manner,  and  soon  setting  into 
numerous  small  waves  and  cellular  spaces. 
The  film  lies  loose  upon  the  glass,  is  apt  to 
contract  on  drying,  and  may  be  pushed  off 
by  the  finger  in  the  form  of  a  connected 
skin.  This  collodion  is  produced  from  pyrox- 
ylin made  with  cold  acids ;  the  temperature 
should  be  from  130°  to  155°  Fahrenheit. 

Glycerine.  A  sweet  substance  formed  in 
the  process  of  saponifying  oils  and  fats. 
Digest  equal  parts  of  ground  litharge  and 
olive  oil  with  a  little  water  at  the  boiling 
temperature,  constantly  stirring  and  replac- 
ing the  water  as  it  evaporates.  When  the 
compound  has  acquired  the  consistency  of  a 
plaster,  wash  it  well  with  hot  water,  decant 
the  latter  and  filter ;  then  pass  sulphuretted 
hydrogen  through  it,  to  throw  down  the  lead ; 
again  filter,  and  evaporate  to  a  syrup  in  a 
water-bath.  Decolor  with  animal  charcoal. 
The  product  much  resembles  syrup  in  taste 
and  appearance.  It  dissolves  gallic  acid  and 
other  substances,  but  has  little  or  no  action 
upon  nitrate  of  silver  in  the  dark,  and  re- 
duces it  very  slowly  even  when  exposed  to 
the  light.  Glycerine  is  used  as  a  preserva- 
tive in  the  collodion  process,  also  in  emul- 
sions and  pyro  developer,  as  it  retards  and 
gives  brilliancy. 

Glycin.  Hydroxyphenyl  glycin.  CgH^ 
(0H),NH.CH2,C00H.  It  is  a  developing 
agent  obtained  by  the  action  of  chloracetic 
acid  on  amidophenol.     It  is  a  light,  lustrous 


powder,  readily  soluble  in  water  in  presence 
of  caustic  or  carbonated  alkalies ;  keeps  in 
solution  if  a  sulphite  is  added,  and  acts  as  a 
powerful  developer,  although  it  works  slowly 
compared  with  pyro  or  metol.  It  yields 
images  clear  in  the  shadows,  and  of  a  gray- 
black  color,  being  thereby  suitable  for  dry 
plates  in  photo-mechanical  work.  The 
addition  of  potassium  bromide  has  a  restrain- 
ing action,  and  water  added  to  the  developer 
gives  additional  softness  to  the  image.  The 
following  formulae  are  given : 


Glycin-Potash  Developer 


Glycin 

Sodium  Sulphite  (cryst.) 
Water   .... 
Potassium  Carbonate 


5  parts. 
15     " 
90     " 
25     " 


For  use,  dilute  with  3  to  4  parts  water. 

Glydn-Soda  Developer  : 
Glycin 


3  parts. 
.     15     " 
Sodium  Carl)onate  (cryst.)       .       .     22     " 
Water 200     " 


Sodium  Sulphite 
rboi 


If  desired,  glycin  may  be  mixed  for  use  with 
either  the  hydroquinone  or  eikonogen  devel- 
opers. Negatives  developed  with  the  glycin- 
soda  developer  are  distinguished  by  freedom 
from  fog,  and  are  very  clear  and  delicate. 
With  a  developer  composed  of 

Glycin 1%  grains. 

Potassium  Carbonate    .       .       .12        " 
Water 1     ounce. 

beautifiilly  soft;  negatives  may  be  obtained 
by  allowing  plenty  of  time  in  development. 

Glycins.  Are  formed  when  an  atom  of 
oxygen  in  the  amido  group  of  an  amido- 
phenol is  replaced  by  the  acetic-acid  residue, 
CHjCOOH.  They  have  the  general  formula 
CnHjU— 80H,NRCH2COOH.  The  glycins 
of  paramidophenol,  and  other  similar  sub- 
stances, can  be  used  with  alkali  sulphites  and 
carbonates  as  developers  of  photographic 
images.     A  formula  is : 

Glycin 3  parts. 

Sodium  Sulphite        ....       9     " 
Potassium  Carbonate        .       .       .       5     " 

Water 200     " 

For  portrait  work  this  concentrated  solution 
can  be  adopted  as  desired. 

Glycyrrnizin.  Is  obtained  firom  the  fresh 
roots  of  liquorice,  and  is  a  substance  inter- 
mediate in  properties  between  sugar  and 
resin.  It  is  sparingly  soluble  in  water,  but 
very  soluble  in  alcohol.    It  precipitates  a 
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stronff  Rolution  of  nitrate  of  silver  white,  but 
the  deposit  becomes  reddened  by  exposure 
to  liprht.  Glycyrrhizin  is  used  both  in  col- 
lodion and  the  nitrate  bath  to  produce 
intensity  in  the  image,  but  as  it  tends  to 
decrease  sensitiveness  in  the  film,  it  should 
be  used  cautiously. 

Gold.  This  metal,  which  is  more  ductile 
and  more  malleable  than  all  other  metals, 
has  also  the  peculiarity  of  having  a  yellow 
color.    Gold  IS  found  native  in  a  state  of 

furity,  or  in  combination  with  other  metals, 
t  has  the  specific  gravity  of  19.3,  fuses  at  32° 
Wedgwood  s  pyrometer,  and  has  the  atomic 
number  200.  It  does  not  oxidize  by  being 
kept  in  a  state  of  fusion,  nor  is  it  tarnished 
by  exposure  to  the  air  or  moisture.  Pure 
acids  do  not  act  upon  gold ;  its  solvents  are 
chlorine,  nitro-muriatic  acid,  and  nitro- 
hydrobromic  acid.  Some  of  the  salts  of  gold 
play  important  parts  in  photography. 

uold  JBath.  A  solution  of  chloride  of  gold 
in  water  (mostly  1  :  1000)  with  different  salts 
added.  It  is  used  for  improving  the  color  of 
prints.  When  organic  acids  or  indifferent 
organic  substances  are  added  to  the  bath,  the 
tones  on  albumen  paper  will  be  brown; 
purplish-red  when  weak,  inorganic  alkali 
salts  are  used ;  blue-black  with  strong  alkali 
salts.  The  nature  of  the  silvered  paper  is  of 
great  influence  upon  the  tone. 

Gold-Fabric.  Canary-medium.  Yellow, 
taffeta-like  stuff,  for  covering  dark-room 
windows. 

Gtold  Hyposulpliite.  Syn.,  Sel  d'Or.  An 
unstable  salt  of  perchloride  of  gold  and  hypo 
soda,  used  in  daguerrotype  days,  and  lately 
recommended  for  toning  chloride-emulsion 
prints. 

Gold  Printing  Process.  A  process  by 
which  rich  prints  of  great  beauty  were 
obtained  on  plain  paper ;  devised  in  1852. 
The  paper  is  salted  with  ammonium  and  gold 
chloride,  afterward  sensitized  on  a  60-grain 
bath  of  ammonio-nitrate  of  silver;  when 
dry  the  paper  is  printed  as  usual,  and  fixed 
in  a  bath  of  hypo  soda,  silver  iodide,  and 
water  with  a  small  proportion  of  ammonio- 
nitrate  of  silver.  The  process  is  now  seldom 
used. 

Gold  Salts.  Substances  produced  by  the 
action  of  nitro-muriatic,  hydrobromic  acid, 
and  chlorine  on  metallic  gold.  (See  Chloride 
of  Gold;  Auro- Chloride  of  Sodium,  etc.) 

Gradated  Background.  A  few  words  and 
the  accompanying  figure  explain  this  back- 


FlG.  108. 


ground  in  a  sufficiently  clear  manner.  Take 
a  strip  of  muslin  of  suitable  width  six  metres 
long,  and  colored  progressively,  and  with 
continuous  grada- 
tion, in  such  man- 
ner that  at  the 
opposite  ends 
there  shall  be  one 
metre  of  white  and 
one  metre  of  black. 
These  two  ends 
are  joined  to- 
gether, and  thus 
form  an  endless 
band.  This  is 
placed  on  a  wood- 
en roller  support- 
ed by  a  framework,  and  put  in  motion  by  two 
wheels;  at  the  bottom  another  free  roller 
keeps  the  cloth  stretched.  The  motion  may 
be  communicated  by  hand  by  means  of  a 
crank,  or  by  clockwork.  If  the  operator 
wants  a  dark  ground,  he  brings  the  black 
part  to  the  front  and  keeps  it  there ;  should 
he  wish  it  rather  lighter,  he  begins  at  the 
white  and  passes  gradually  to  the  darker 
tints.  Another  advantage  of  this  apparatus 
is  to  keep  the  background  of  the  pictures  free 
from  spots  or  stains,  as  the  cloth,  being  in 
motion  during  the  pose,  can  leave  no  trace 
of  them. 

Gradation  of  Tone.  The  gradual  blending 
of  one  tint  into  another.  The  gradual  soft- 
ening-off  of  the  deep  shades  into  the  high 
lights  of  the  picture. 

Graduated  Background.  This  ingenious 
contrivance  can  be  applied  to  any  back- 
ground with  very  little  additional  expense. 
The  additional  apparatus  required  consists 
of  a  wooden  or  opaque  cloth  frame  or  hood, 
projecting  all  around  the  upper  part  of  the 
screen  to  the  extent  of  about  four  feet,  so  as 
to  form  a  recess  of  that  depth,  at  the  back 
of  which  will  be  the  background.  This 
frame  can  be  made  to  slide  up  and  down  by 
means  of  a  cord  and  pulley,  or  it  may  be 
hinged  on  its  three  sides  to  the  back  frame, 
so  that  they  may  open  outward.  In  either 
case,  by  a  little  arrangement  the  proper 
amount  of  light  and  shade  can  be  obtained 
on  a  white  background  to  suit  any  style  of 
sitter,  and  thus  gray  heads,  white  caps,  or 
light-haired  children  can  be  taken  with  the 
same  background  as  dark  figures.  The  out- 
side of  the  hood  may  be  painted  light  blue 
or  other  light  tint  to  suit  the  remainder  of 
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the  room;  but  the  inner  part  must  be  of 
some  dark  color,  so  as  to  avoid  the  reflection 
of  light  on  those  parts  which  it  is  the  object 
of  this  contrivance  to  keep  in  shadow.  This 
decidedly  improves  the  appearance  of  the 
picture. 

Graduate.  A  graduated  measure;  a 
glass  or  fiinnel-like  vessel  of  glass  or  porce- 
lain with  measure-marks  for  measuring 
liquids. 

Grain.  English  weight  =  0.0648  gramme ; 
16  grains  =  1  gramme,  approximately. 

Grain.  The  breaking  up  of  the  half- 
tones of  a  photographic  picture  into  more 
or  less  close  dots.  In  photogravure  the 
grain  is  produced  by  dusting  resin  powder 
on  the  warm  copper-plate,  melting  it  just 
enough  to  make  it  adhere ;  in  autotypy  by 
the  interposition  of  a  transparent  screen  be- 
fore the  sensitive  plate  when  copying.  In 
phototypy  the  open  grain,  which  absorbs 
the  water,  is  formed  by  drying  by  heat. 

Grain  in  Photo-Mechanical  Work.  To 
produce  prints  in  half-tone  by  the  photo- 
mechanical processes  it  is  necessary  to  break 
up  the  tones  into  dots  or  lines  or  stipple  to 
permit  of  their  reproduction.  This  grain 
is  obtained  by  reticulation  of  the  film, 
by  laying  a  ground  on  the  plate,  of  fine 
powder  in  a  dusting-box,  or  by  photograph- 
ing the  subject  with  a  ruled  screen  placed 
before  the  sensitive  plate  in  the  camera. 

Grape  Sugar.  This  modification  of  sugar 
exists  abundantly  in  the  juice  of  grapes  and 
in  many  other  varieties  of  fruit.  It  forms 
the  saccharine  concretion  found  in  honey, 
raisins,  dried  figs,  etc.  It  may  be  produced 
artificially  by  the  action  of  fermenting  prin- 
ciples and  of  dilute  mineral  acids  upon 
starch  (see  Glucose).  Grape  sugar  crystal- 
lizes slowly  and  with  difficulty  from  a  con- 
centrated aqueous  solution,  in  small  hemi- 
spherical nodules,  which  are  hard  and  feel 
gritty  between  the  teeth.  It  is  much  less 
sweet  to  the  taste  than  cane  sugar,  and  not 
so  soluble  in  water  (1  part  dissolves  in  IJ  of 
cold  water).  Grape  sugar  tends  to  absorb 
oxygen,  and  hence  it  possesses  the  property 
of  decomposing  the  salts  of  the  noble 
pietals,  and  reducing  them  by  degrees  to  the 
metallic  state,  even  without  the  aid  of  light. 
Cane  sugar  does  not  possess  these  properties 
to  an  equal  extent,  and  hence  it  is  readily 
distinguished  from  the  other  variety.  The 
product  of  the  action  of  grape  sugar  upon 
nitrate  of  silver  appears  to  be  a  very  low 


form  of  oxide  of  silver  combined  with  or- 
ganic matter.  Grape  sugar  is  employed  in 
photography  to  give  increased  density  to  the 
image,  either  by  adding  it  to  the  nitrate 
bath  or  to  the  collodion  in  the  same  manner 
as  for  glycyrrhizin.  It  is  also  used  as  a 
preservative  for  dry  plates. 

Graphol.  Eikonogen  developer,  brought 
out  by  P.  Mercier,  of  Paris.  It  is  in  powder 
form  and  ready  for  use  when  dissolved  in 
water. 

Gray  Vignettes.  Vignettes  in  which  the 
white  ground  around  the  picture  has  been 
flushed  in  the  light  to  a  gray  shade. 

Greasy.  An  expression  applied  to  sensi- 
tized albumen  paper  when,  after  silvering, 
it  feels  soapy  or  greasy.  This  is  caused  by 
the  paper  being  too  dry,  or  by  not  silvering  it 
long  enough. 

Grinding  of  Lenses.  The  engraving  rep- 
resents an  optician  busied  with  forming  a 

Fig.  109. 


photographic  lens.  The  operation  is  to 
place  the  optical  glass  upon  a  bed  in  a  tank 
and  work  over  its  surface  with  curved  tools, 
using  rouge  and  other  material  with  water 
for  the  grinding  element. 

Green  Fog.  A  fault  in  a  negative,  its 
shadows  appearing  light  green  by  reflected 
light.  Happens  only  in  alkali  development 
(especially  with  caustic  potash),  or  with  iron 
developer  when  impure  chemicals  are  used. 
Cause :  faulty  preparation  of  the  plates. 
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Qreen  Prints.  For  some  subjects  prints 
with  a  green  tone  are  desirable.  Such  prints 
may  be  obtained  hy  the  use  of  green  carbon 
tissue  or  by  the  following  method :  Float 
suitable  paper  on  a  60-grain  bath  of  ura- 
nium nitrate,  allow  to  dry,  and  expose  under 
a  negative  as  usual.  After  exposure  wash 
over  with  a  weak  solution  of  potassium  ferri- 
cyanide,  by  which  a  red  print  is  obtained. 
While  still  wet  place  this  print  in  a  10-ffrain 
solution  of  sesquichloride  of  iron,  and  the 
color  of  the  print  will  be  changed  to  green. 

Qriswold's  Albumenized  Collodion.  This 
collodion,  invented  by  V.  M.  Griswold,  is 
made  as  follows :  To  1  quart  of  collodion 
prepared  in  the  usual  way  add  3  ounces  of  a 
solution  prepared  thus :  The  clear  solution 
which  results  from  white  of  eggs  which 
have  been  well  beaten,  and  an  equal  bulk  of 
pure  soft  water.  When  this  is  added  to  the 
collodion  it  is  thrown  to  the  bottom  in  long 
stringy  white  masses,  which,  after  a  few 
days,  impart  to  the  liquid  albuminous  prop- 
erties, rendering  the  film  closer  in  texture 
and  bringing  out  the  minor  details  more 
sharply  and  perfectly  than  by  the  ordinary 
collodion. 

Qriswold's  Bromo-Iodized  Bitumen.  Di- 
lute asphaltum  varnish — which  has  been 
prepared  by  boiling  together  one-half  gal- 
lon linseed  oil,  1  pint  Japan  varnish,  and  5 
or  6  ounces  asphaltum  to  such  a  consistency 
that  it  will,  when  cool,  roll  into  a  hard  ball 
— to  a  proper  consistency  with  spirits  of  tur- 
pentine. Add  to  8  ounces  turpentine,  one- 
half  ounce  bromine  and  1  ounce  iodine,  a 
small  quantity  at  a  time,  as  they  unite  with 
great  heat  and  must  be  managed  with  care. 
When  thoroughly  united  this  bromo-iodized 
turpentine,  added  to  a  one-half  gallon 
bath  of  the  prepared  bitumen,  forms  the 
bromo-iodized  bitumen.  Or  take  finely  pul- 
verized bromide  of  potassium,  150  grains,  to 
which  add  150  grains  crystallized  nitrate  of 
silver,  dissolved  in  4  ounces  distilled  water. 
Wash  the  precipitate  through  nine  or  ten 
changes  of  water.  Filter  dry  in  a  dark 
place.  Put  the  dry  powder  (bromide  of  sil- 
ver) into  a  long  8-ounce  vial  containing  4  to 
6  ounces  turpentine  and  add  to  it  1 J  ounces 
iodide  of  potassium  very  finely  pulverized. 
This  will  form  the  bromo-iodide  of  potas- 
sium and  silver  in  turpentine,  which  add  to 
the  one-half  gallon  of  bitumen  prepared  as 
above.  Bitumen  so  sensitized  will  give  im- 
pressions without  the  aid  of  collodion.    It 


renders  a  collodion  film  more  sensitive  and 
may  be  used  for  taking  pictures  on  paper  or 
any  other  hard,  smootn  substance. 

Ground-Glass.  Glass  to  which  a  matt 
surface  is  given  by  grinding  with  emery  or 
similar  substances ;  has  many  uses  in  pho- 
tography. It  forms  the  screen  in  all  cameras 
upon  which  the  image  produced  by  the  lens 
may  be  seen  and  focussed.  It  is  used  to 
glaze  the  studio  lights  in  order  to  secure 
softer  definition  and  diffusion  of  the  light. 
Ground-glass  plates  coated  with  sensitive 
emulsion  are  advised  instead  of  the  plates 
usually  used,  for 'the  avoidance  of  halation 
in  photographing  interiors.  Plain  ground- 
glass  plates  are  also  used  to  soften  hard  nega- 
tives in  various  printing  processes,  and  to 
obtain  prints  with  a  matt  surface,  for  which 
purpose  the  print  is  squeezed  to  the  ground- 
glass  and  left  to  curl  off  when  thoroughly 
dry. 

When  ground-glass  is  unobtainable  for 
focussing  and  other  purposes,  plain  glass 
coated  with  the  following  will  serve : 

Sandarac 18  grains. 

Mastic 4      " 

Ether 200  minims. 

Benzole   .       .       .       .       .  80  to  100       " 

The  more  benzole  used  the  finer  will  be  the 
matt  surface  obtained. 

Group.  The  collection  of  two  or  more 
figures  upon  one  plate  or  in  one  picture. 
An  assemblage  of  objects  whose  lighted 
parts  form  a  mass  of  light,  and  their  shaded 
parts  a  mass  of  shadow.  It  is  impossible 
to  give  any  definite  directions  for  forming 
groups :  so  much  depends  upon  the  individ- 
ual nature  and  conformation  of  the  models, 
and  upon  the  nature  of  the  accessories  called 
into  requisition.  Artistically  the  effects  of 
grouping  are  very  little  studied  by  photog- 
raphers, yet  much  of  the  beauty  of  a  picture 
of  several  figures  depends  upon  the  manner 
in  which  this  is  done.  Not  only  the  place 
for  each  figure  should  be  properly  chosen, 
but  the  space  to  be  occupied,  the  surround- 
ings, and  the  general  conformation  of  each 
subject  should  be  studied,  and  the  arrange- 
ment made  so  as  to  bring  forward  all  the. 
most  pleasing  and  prominent  points,  and 
keep  the  least  promising  in  the  background. 
The  works  upon  art  should  be  studiea.  For 
this  kind  of  work  quick  plates  and  lenses  are 
indispensable,  and  as  good  a  light  as  is  ob- 
tainable.   As  a  branch  of  professional  work 
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group-photography  is  pleasant  and  profitable 
and  deserves  more  attention  than  it  receives. 
For  outdoor  groups  the  same  conditions  ap- 

Guaiacol.  Syn.,  Methyl  catechol.  A 
colorless,  oily  liquid  with  a  pungent  odor, 
obtained  by  dry  distillation  of  guaiac  resin. 
Prepared  by  Waterhouse  as  a  developing 
agent.  Guaiacol  is  sparingly  soluble  in 
water,  and  dissolves  readily  iaalcohol.  When 
it  is  mixed  with  caustic  soda  it  acts  as  a  de- 
veloper, giving  harmonious  negatives  of  a 
brown  color.  It  has  been  suggested  that  the 
reducing  action  of  guaiacol  is  due  to  some 
impurity,  as  when  carefully  purified  it  does 
not  possess  any  reducing  action. 

Guaiacuin.  This  is  one  of  the  gum  resins. 
One  of  the  most  remarkable  properties  of 
guaiacum  is  its  turning  blue  in  contact  with 
gluten  and  several  other  substances  in  the 
air  ;  nitric  acid  and  aqueous  chlorine  turn  it 
successively  green,  blue,  and  brown.  An 
alcoholic  tincture  of  guaiacum,  rendered 
milky  with  water,  recovers  its  transparency 
on  the  addition  of  caustic  potash  in  excess ; 
but  this  is  not  the  case  when  resin  is  present. 
A  delicate  photographic  paper  may  be  formed 
by  first  washing  with  an  alcoholic  solution 
of  guaiacum  resin,  and  afterward  with  one  of 
neutral  acetate  of  lead.  It  is  soluble  in  alco- 
hol, is  light-sensitive,  and  possesses  develop- 
ing qualities. 

Gulliver's  Paste.  Photographers  often 
find  it  inconvenient  to  prepare  starch  paste 
in  small  quantities  ;  but  the  following  mix- 
ture, invented  by  Mr.  Thomas  Gulliver, 
when  once  made  will  keep  for  months  ready 
for  use,  and  will  be  found  excellent  for 
mounting  pictures.  It  is  smooth  as  oil,  easy 
to  prepare,  does  not  thicken,  and  will  stick 
like  glue ;  it  also  has  the  advantage  of  not 
cockling  the  prints  so  much  as  the  ordinary 
starch  paste.     Take  of 


Picked  White  Gum- Arabic 
Dextrin      .... 
Liquid  Ammonia 
Water         .... 


3^  ounce. 
2i|  ounces. 
4     drops. 
8     ounces. 


The  gum-arabic  is  to  be  pounded  in  a  mortar, 
and  mixed  with  the  dextrin;  then  rubbed 
in  the  mortar,  with  2  ounces  of  the  water, 
*  till  quite  smooth  ;  then  the  rest  of  the  water 
added,  and  boiled  in  an  enamelled  saucepan 
for  ten  minutes.  When  cold  it  may  be  put 
into  a  wide-mouthed  bottle,  the  ammonia 
added,  and  thus  kept  for  use. 


Gulliver's  Varnish.  A  solution  of  gum 
benzoin  in  alcohol,  introduced  by  Mr. 
Thomas  Gulliver,  made  in  the  following 
manner : 

No.  1.  Gum  Benzoin  ....    30  grains. 
Alcohol 1  ounce. 

No.  2.  Gum  Benzoin  .       ,       .       .45  grains. 
Alcohol 1  ounce. 

Powder  the  gum  in  a  glass  or  Wedgewood 
mortar,  gradually  adding  the  spirit;  then 
filter  through  blotting-paper ;  the  next  day 
it  will  be  fit  for  use ;  or  it  may  be  poured 
into  a  tall  bottle  and  left  to  subside  gradually. 
The  above  are  for  negatives :  No.  1  for  those 
intended  for  working  off  a  few  prints  only  ; 
No.  2  for  those  negatives  from  which  some 
1000  or  more  may  be  required.  For  posi- 
tives, add  a  little  animal  charcoal,  and  it 
will  soon  become  clear  as  water;  after 
filtering  it,  varnish  a  positive  with  it,  and 
when  quite  set  apply  the  black  varnish 
on  the  benzoin  varnish ;  the  picture  will  re- 
main pure  and  much  improved. 

Gum.  Different  plant  stuffs,  forming  (dis- 
solved in  water)  slimy,  sticky  liquids.  The 
most  important  are:  gum-arabic  (insoluble 
in  alcohol,  ether,  and  oils),  used  for  mount- 
ing ;  gum  dammar  (soluble  in  benzene),  used 
as  varnish ;  gum  tragacanth,  forming,  when 
boiled  in  water,  a  thick  solution  resembling 
that  of  gum-arabic  and  used  for  mounting 
chromo-photographs. 

Gum  Anime.  An  exudation  of  the  Cour- 
baril  tree  of  Cayenne  and  the  equatorial  dis- 
tricts of  South  America.  It  is  exported  in 
lumps  of  different  sizes,  often  including  per- 
fect insects  and  parts  of  other  organic  re- 
mains of  living  species  ;  hence  it  has  derived 
its  name,  as  being  animated.  It  contains  a 
little  volatile  oil,  is  resinous,  of  a  light-brown 
color,  brittle,  and  transparent.  Alcohol  and 
essential  oil  of  caoutchouc  mixed,  dissolve 
anime  into  a  jelly,  but  not  perfectly. 

Gum-Arabic.  A  vegetable  product  pro- 
duced from  the  Acacia  vsra^  distinguished, 
like  most  other  gums,  by  its  solubility  in 
water,  and  insolubility  in  alcohol.  It  is 
tasteless  and  inodorous.  Its  solution  is  viscid, 
and  is  termed  mucilage.  Gum-arabic  is 
used  in  photography  for  manufaT^turing  seal- 
ing paper,  in  mounting  photographs,  and 
for  making  a  preservative  for  dry  collodion. 

Gum  Dammar.  Dammar.  'SVTiite  resin 
from  the  East  Indies,  soluble  in  benzene  and 
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spirits  of  turpentine.    Used  in  the  manufac- 
ture of  varnishes. 

Qum-Gallic  Process.  A  dry  collodion 
process  introduced  by  R.  M.  Gordon,  in 
which  gallic  acid  and  gum-arabic  were  a 
special  feature.  Plates  prepared  by  this 
process  kept  well,  and  were  auout  as  rapid 
as  wet  collodion  plates. 

Gum-Lac.  Lac.  Hard  resin,  imported 
from  the  East  Indies,  consisting  mamly  of 
shellac  and  red  coloring  matter.  Used  for 
various  varnishes.  Mixed  with  iodide  of 
ammonium  it  was  used  as  a  substratum  in  the 
albumen  process ;  more  recently  as  an  addi- 
tion to  ^latino-bromide  of  silver  emulsions. 

Gum  Paper.    (See  Sealing  Paper.) 

Gum  Resins.  Inspissated  vegetable  juices, 
consisting  of  extractive  and  resinous  matter. 
They  are  partly  soluble  in  alcohol  and  water. 

Gum  Sandarac.  This  substance,  some- 
times called  gum  piniper,  is  a  peculiar  resin, 
the  product  of  the  Thuya  articulata,  a  small 
tree  which  grows  in  the  northern  part  ot 
Africa.  The  resin  of  commerce  is  of  a  pale- 
yellow,  transparent  color,  brittle,  and  of  a 
spherical  or  cylindrical  shape.  It  has  a  faint 
aromatic  smell ;  does  not  soften,  but  breaks 
between  the  teeth ;  fuses  readily  with  heat, 
and  has  a  sp.  gr.  of  from  1.05  to  1.09.  It 
contains  three  different  resins :  one  soluble 
in  spirits  of  wine,  one  not  soluble  in  that 
menstruum,  and  a  third,  soluble  only  in  alco- 
hol of  90  per  cent.  It  is  used  in  photogra- 
phv  for  varnishes. 

d-un-Cotton.  Explosive  cotton,  pyroxy- 
lin, trinitro-cellulose.  A  body  obtained  when 
cellulose  (cotton,  linen,  paper)  is  treated 
with  concentrated  sulphuric  acid,  then 
washed  and  dried.  Looks  like  cotton,  but 
feels  rougher ;  sometimes  comes  in  amorph- 
ous powder  form  of  yellowish-white  color, 
according  to  its  manner  of  preparation.  Is 
insoluble  in  water,  soluble  in  acetic  ether, 
acetic  acid,  amyl-acetate,  methylated  alcohol, 
and  in  a  mixture  of  ether  and  alcohol ; 
ignites  at  120°  and  burns  without  leaving  a 
residue.  Used  for  collodion  and  emulsions, 
in  the  preparation  of  celluloid,  Bengal  paper 
(for  igniting  magnesium  powder),  etc. 

Gumey's  Compound.  A  dry  accelerator 
for  the  daguerrotype  plate,  invented  by  Mr. 
J.  Gurney;  it  is  composed  of  chloride  of 
lime,  bromine,  and  starch,  in  the  same  man- 
ner as  the  bromide  of  lime  accelerator. 

Gutta-Percha.    The  concrete  juice  of  a 
large   forest  tree   (Sapotaceae),   of   Borneo, 
12 


Malacca,  and  the  neighboring  countries. 
Gutta-percha  is  of  a  dirty  pmkish-white 
color,  solid,  having  little  smell,  and  is  insolu- 
ble in  water ;  it  has  a  silky,  fibrous  texture, 
especially  when  drawn  out.  It  feels  smooth 
and  grea-sy  between  the  fin<^ers.  Below  50*  it 
is  hard,  tough,  and  partially  flexible,  when 
thin  like  horn;  between  60°  and  70°  it  is 
elastic  and  more  flexible,  yet  still  tough 
and  stifi";  between  140°  and  160°  it  becomes 

Juite  soft  and  plastic,  and  loses  its  tenacity, 
n  this  state  pieces  of  it  may  be  joined,  all 
that  is  necessary  being  to  press  them  to-, 
gether.  By  cutting  it  up  into  fragments  and 
boiling  in  hot  water,  most  of  the  impurities 
may  be  removed.  When  thus  purified,  by 
cooling  it  passes  into  a  solid  mass ;  when 
softened  by  either  hot  water  or  by  dry  heat, 
it  may  be  moulded  into  any  shape.  When 
hot  it  is  easily  cut  with  the  knife  or  saw,  but 
when  cold  it  is  difficult  to  cut  it  without 
wetting  the  tool  with  cold  water.  It  is  lighter 
than  water  and  floats  on  it,  the  specific 
gravity  being  when  pure  0.9791.  In  its  chemi- 
cal relations  it  closely  resembles  caoutchouc, 
and  is  isomeric  with  it;  it  difiers,  how- 
ever, in  some  physical  properties.  By  de- 
structive distillation  it  yields  similar  pro- 
ducts, affording  a  clear,  limpid  oil  of  a  mixed 
composition  between  360°  and  390°.  It  is 
insoluble  in  alcohol  and  water,  dissolves  par- 
tially in  oil  of  turpentine  and  ether,  and 
perfectly  in  cold  naphtha,  benzole,  sulphuret 
of  carbon,  and  caoutchicine.  Of  these  ben- 
zole is  the  fittest ;  when  dissolved  in  it  by 
the  aid  of  gentle  heat,  and  then  poured  upon 
a  plate  of  glass,  the  benzole  evaporates  and 
leaves  the  gutta-percha  behind  in  the  form 
of  a  white  film  or  skin.  Gutta-percha  is  one 
of  the  most  powerful  negative  electrics,  and 
may  be  used  for  insulating  positive  surfaces, 
or  for  developing  quantities  in  place  of  the 
glass  cylinder.  Gutta-percha  is  used  in  pho- 
tography in  the  manufacture  of  baths,  dishes, 
funnels,  and  bottles ;  as  a  sizing  for  paper, 
as  a  vehicle  on  which  to  transfer  the  collo- 
dion film,  and  sometimes  in  combination 
with  collodion. 

Gutta-Percha  Collodion.  By  the  addition 
of  gutta-percha  to  collodion  the  collodion  is 
not  only  rendered  tougher  but  more  sen- 
sitive. 

Gutta-Percha  Paper.  Dissolve  gutta- 
percha in  benzole ;  let  the  precipitate  settle 
and  decant  off  the  clear  liquid.  Put  this 
into  a  porcelain  dish,  immerse  the  sheets  of 
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paper,  one  at  a  time,  and  hang  up  to  dry. 
Wnen  dry  they  are  rather  more  transparent 
than  before  immersion,  but  exhibit  the  origi- 
nal glaze,  only  within  the  pores  may  be  ob- 
served an  infinity  of  little  white  grains  of 
gutta-percha,  which  melt  when  held  up  be- 
fore the  fire  and  combine  so  as  to  form  an 
internal  varnish  or  species  of  sizing,  which 
renders  the  paper  impervious  to  liquids,  and 
comparable  to  a  sheet  of  glass.  It  may  then 
be  albumenized  and  printed  upon  in  the 
ordinary  way;  the  final  washing,  however, 
does  not  require  so  much  trouble  as  that 
usually  bestowed.  Gutta-percha  paper  is  also 
used  for  printing  upon  the  collodion  film. 
Take  a  plate  of  glass,  pass  over  it  with  a 
brush  a  coat  of  glycerine,  and  make  the  sheet 
of  paper  adhere  to  it,  avoiding  air-bubbles ; 
then  spread  over  it  a  film  of  iodized  collodion 
in  the  usual  way;  lift  up  the  paper  and 
plunge  it  in  a  bath  of  nitrate  of  silver  of  6 
per  cent.  Take  care  to  leave  the  collodion 
side  upward.  When  the  iodide  of  silver  is 
formed,  lift  up  the  paper,  let  it  drain  a 
minute,  and  wash  it  in  two  waters;  then 
replace  it  on  the  glass,  which  retains  some  of 
the  glycerine,  or  if  not,  some  may  be  added. 
The  paper  is  now  ready  for  use.  If  the  re- 
quired exposure  to  light  be  long,  it  will  be  as 
well  to  pour  over  the  collodionized  surface  a 
mixture  of  glycerine  and  nitrate  of  silver  in 
the  following  proportions : 


Distilled  Water 
Nitrate  of  Silver 
Glycerine 


6  ounces. 
16  grains. 
232     " 


Develop  the  image  as  on  glass  and  fix  in  the 
usual  way.  After  fixing,  lift  the  paper  from 
the  glass  and  wash  out  carefiilly  all  the 
glycerine. 

Gutta-Percha  Transfers.  Collodion  pic- 
tures transferred  to  gutta-percha.  The 
process  is  thus  given :  First  make  a  solution 
of 


Pure  Gutta-peroha 
Chloroform  or  Benzole 


31  grains. 
1  ounce. 


There  are  cases  where  the  formula  should 
be  varied,  but  in  each  case  the  operator  will 
have  to  decide  for  himself.  When  the  nega- 
tive on  the  glass  is  dry  and  in  good  condi- 
tion, pour  on  the  collodion  side  a  coating  of 
the  above  solution.  Let  it  run  slowly  and 
uniformly,  that  it  may  have  time  to  pene- 
trate and  unite  with  the  collodion  film. 
As  soon  as  this  coating  is  completely  dry, 


strengthen  it  with  a  second,  formed  of  the 
following  substances : 

Gelatine 465  grains 

Isinglass 77     " 

Alcohol y^  ounce. 

Put  the  gelatine  in  as  much  water  as  will  ab- 
sorb it,  until  it  has  swelled  to  the  utmost; 
melt  it  by  placing  the  bottle  containing  it 
in  hot  water.  Melt  the  isinglass  in  the  alco- 
hol in  the  same  way.  Mix  the  two  solutions 
together  by  degrees  and  with  care,  stirring 
with  a  wooden  spatula.  Warm  it  with  pre- 
caution, that  it  may  not  be  injured  by  too 
much  heat.  Hold  the  negative,  the  gutta- 
percha coating  upward,  before  a  clear  fire, 
or  over  a  spirit  lamp,  until  it  is  heated  to 
10°  or  20°  Centigrade ;  then  pour  over  it  im- 
mediately (removing  it  from  the  flame  of  the 
lamp)  a  coating  of  the  gelatine  as  thin  aa 
its  density  will  allow.  Leave  it  for  an  in- 
stant to  cool  and  dry,  sheltered  from  dust, 
and  you  will  be  able  to  remove  easily,  by 
means  of  steam  from  boiling  water,  this 
triple  film  of  collodion,  gutta-percha,  and 
gelatine.  This  operation  is  performed  as 
soon  as  you  see  that  the  film  is  slightly  soft- 
ened by  the  steam,  and  you  should  then  be- 
gin to  remove  it  from  the  glass  at  the  comer 
from  which  the  excess  of  collodion  was 
poured  off  when  the  plate  was  collodionized. 
Various  ways,  which  will  suggest  themselves 
to  the  operator,  may  be  used  to  facilitate  the 
removal.  As  soon  as  the  entire  film  is  raised, 
fiatten  it  between  two  pieces  of  glass  having 
good  surfaces,  and  sufficiently  thick  to  act  by 
their  own  weight.  The  collodion  used  must 
have  sufficient  consistency,  not  so  much,  how- 
ever, as  to  leave  striae  or  lines  on  the  plate 
when  dry.  The  gutta-percha  solution  must 
stand  four  or  five  days  to  settle  and  clear  be- 
fore use. — H.  H.  Snelliug. 


H. 

Haakman's  Taupenot  Process.  This  is  a 
modification  of  the  Taupenot  or  coUodio- 
albumen  process,  very  highly  spoken  of. 
The  process  is  as  follows:  (1)  Clean,  collo- 
dionize,  and  sensitize  in  the  ordinary  nitrate 
of  silver  bath.  (2)  Thoroughly  wash  under 
a  tap.  (3)  Cover  with  iodo-brominized  albu- 
men. (4)  Immediate  immersion  in  a  dish 
filled  with  boiling,  or  nearly  boiling  water, 
taking  care  to  let  the  water   overflow  the 
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surface  in  continual  waves.  Having  taken 
the  plate  from  this  bath,  keep  it  again  for  a 
few  moments  under  the  tap  to  clean  the 
back,  lowering  the  temperature  to  the  mean 
of  the  second  silver  bath.  (5)  Give  the  plate 
its  final  sensitizing  in  the  second  silver  bath. 
(6)  Thoroughly  wash  under  a  tap  and  put 
aside  to  dry.  When  wanted  for  use  let  the 
plate  rest  by  the  upper  edge  for  about  half 
an  hour  against  a  stone  Dottle  filled  with 
hot  water,  to  insure  equal  dryness  and  equal 
development.  Develop  with  3  grains  of  pyro- 
gallic  acid  and  IJ  grains  citric  acid  to  the 
ounce  of  water,  with  the  addition  of  very 
little  silver  solution  of  27°.  The  col- 
lodion may  be  very  fluid  and  contain  a  bro- 
mide in  the  proportion  of  2  grains  iodide  to 
1  grain  bromide.  The  second  sensitizing 
bath  should  contain  acetate  of  lead.  Wash- 
ing with  dilute  gallic  acid  after  the  washing 
following  sensitizing,  is  considered  helpful. 

Hair  Sieve.  A  sieve  with  very  fine 
meshes,  used  in  the  w^ashing  of  gelatino-bro- 
mide  of  silver  emulsions. 

Halation.  The  term  used  to  denote  the 
spreading  of  light  beyond  its  proper  bound- 
aries in  the  negative  image  upon  the  plate, 
producing  local  fog  around  the  high  lights. 
Thus  in  negatives  of  interiors,  halation  is 
apt  to  occur  around  windows  facing  the  sky, 
as  also  around  tree  branches  standing  out 
against  the  sky,  in  a  landscape.  Halation 
is  caused  by  the  reflection  of  light  from  the 
back  surfaces  of  the  plate.  The  remedies 
are  various;  of  these  the  simplest  is  the  use 
of  one  of  the  commercial  makes  of  non-hala- 
tion plates ;  another  is  to  back  the  plate  with 
a  removable  coating  composed  of  a  thin  solu- 
tion of  bitumen  in  benzene,  which  can  be 
afterward  removed  with  a  rag  moistened 
with  benzene ;  or  the  following  mixture  may 
be  used : 


Powdered  Burnt  Sienna 

Gum        .... 

Glycerine 

Water      .... 


1  ounce. 

1  '• 

2  drachms. 
10  ounces. 


Glazed  black  paper  or  American  cloth  can 
also  be  utilized,  pressed  against  the  back  of 
the  plate  during  exposure. 

Half-Tones.  The  lighter  shadows  ;  grada- 
tions from  light  to  shade  in  a  photograph. 
A  picture  without  half-tones  is  harsh. 

Half-Tone  Negative.  A  negative  from  a 
washed  drawing,  painting,  or  natural  object, 
•  onsisting  not  only  of  black  and  white,  but 
of  all  the  gradations. 


Half-Tone  Process.  A  name  given  to 
photo-etching  ui)on  zinc  or  copper;  photo- 
engraving in  half-tone. 

mllotSTpe.  A  positive  photograph  colored 
in  a  style  invented  by  J.  B.  Hall.  The  pro- 
cess consists  in  printing  two  paper  positives 
from  the  same  negative,  superimposing  one 
upon  the  other  between  two  plates  of  glass, 
and  backing  them  with  a  piece  of  white  card- 
board. The  front  positive  is  rendered  trans- 
parent by  gum  dammar  dissolved  in  turpen- 
tine, or  by  olive  oil;-  the  back  positive  is 
colored  roughly  and  laid  down  upon  the 
back  of  the  first  and  pressed  into  close  con- 
tact. Care  must  be  taken  that  the  outlines 
of  the  two  pictures  match  perfectly. 

Haloids.  Of  the  substances  most  easily 
affected  by  light,  the  three  of  chief  interest 
to  the  photographer  are  the  chloride,  iodide, 
and  bromide  of  silver.  These  three  salts  are 
called  the  silver  haloids  or  the  haloid  salts 
of  silver. 

The  haloids  are  salt-like  combinations  of 
metals  with  bromine,  chlorine,  iodine,  and 
fluor.  The  haloid  acids  are  hydrogen  com- 
binations wdth  the  above. 

Hand-Cameras.  Small  cameras  includ- 
ing every  requisite  for  the  exposure  and 
changing  of  a  number  of  plates ;  made  in 
very  compact  form  so  as  to  be  portable,  have 
the  generic  name  of  hand-cameras. 

Handkerchief  Printing  Frame.  For 
printing  on  handkerchiefs  or  other  fabrics. 

Fig.  110. 


Take  any  ordinary  porcelain  printing-frame 
and  through  the  bottom  bore  a  hole,  say  2J 
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inches  in  diameter.  Fit  this  with  a  nice 
smooth  tapering  cork,  so  that  the  farther  it 
is  pushed  up  through  the  hole  the  tighter 
the  fit.  Now,  over  the  face  and  small  end  of 
the  cork  lay  the  fabric,  push  it  up  though 
the  hole  in  the  printing-frame,  and  thus  you 
secure  a  surface  as  hard,  even,  and  as  easily 
printed  upon  as  a  piece  of  ground  porcelain. 
The  cut  will  make  the  whole  matter  plain. 

Hand-Screen.  The  device  of  Mr.  J.  H. 
Kent.  By  its  use,  effects  are  obtainable 
which  could  not  be  had  in  any  other  way. 


Using  it,  shadows  may  be  thrown  upon  any 
part  of  the  face,  during  the  whole  or  a  por- 
tion of  the  exposure.  The  edges  of  the 
shadows  may  be  so  softened  into  the  lines 
and  middle  tints  as  to  render  the  whole  effect 
harmonious.  This  gives  the  operator  a  valu- 
able power  when  he  uses  judgment. 

Hannaford's  Fothergill  Process.  This 
modification  of  the  Fothergill  process  con- 
sists merely  in  the  application  of  the  albu- 
men solution.  To  the  white  of  one  egg  add 
three  ounces  of  water  and  about  twelve 
minims  of  ammonia.  This,  well  beaten,  is 
the  ordinary  mixture  of  the  Fothergill 
plates.  Now  add  silver  solution,  drop  by 
drop ;  at  first  a  white  precipitate  is  formed, 
but  quickly  re-dissolves.  Directly,  however, 
this  albuminate  of  silver  is  no  longer  so  re- 
dissolved,  cease.  The  mixture  should  pre- 
sent a  slightly  milky  appearance,  and  in 
this  state  may  be  kept  for  some  time.  Its 
keeping  qualities,  however,  will  be  better 
with  the  addition  of  just  ammonia  enough 
to  dissolve  the  milky  precipitate.    After  sen- 


sitizing the  collodion  film  thoroughly  and 
washing  in  plenty  of  water,  pour  on  the 
albumen  mixture  and  allow  it  to  flow  over 
the  plate  for  about  a  minute.  Then  again 
thoroughly  wash  and  dry.  It  is  not  needful 
that  the  albumen  should  be  removed  by 
washing.  The  mixture  should  be  quite  clear, 
ammonia  being  slightly  in  excess. 

Hard  (Harness).  Terms  applied  to  those 
photographs  in  which  the  outlines  and  de- 
tails are  all  abrupt,  without  sufficient  grada- 
tion of  light  and  shade ;  in  which  the  high 
lights  are  chalky  and  the  shadows  perfectly 
opaque  and  matted,  and  the  figure  or  figures 
appear  plastered  upon  the  background,  with- 
out separation  or  relief,  and  the  whole  pic- 
ture without  atmosphere.  This  state  of  a 
picture  is  often  mistaken  for  sharpness. 

Hardening  the  Film.  To  toughen  the 
soft,  sticky  negative  or  paper  films  by  a 
treatment  with  alum,  tannin,  etc.,  prevent- 
ingabrasion  and  frilling. 

Hardwich's  Collodion.  This  is  made  by 
introducing  one-half  gallon  of  alcohol,  sp. 
gr.  0.850,  into  a  2-gallon  stoppered  bottle 
and  adding  1900  grains  dry  pyroxylin. 
When  the  pyroxylin  has  become  thoroughly 
saturated  with  alcohol  pour  in  one-half  gal- 
lon ether,  sp.  gr.  0.725,  and  agitate  for  two 
or  three  minutes ;  next  add  one-half  gallon 
more  of  ether  and  shake  for  a  few  minutes. 
After  this  the  collodion  may  be  allowed  to 
settle  for  about  a  week  or  ten  days  before  use. 

Hardwich's  Toning  Process.  Make  a 
solution  of  gold,  1  grain  to  1  ounce  of 
water ;  take  of  this  solution  of  gold  1  fluid- 
drachm,  sesquicarbonate  of  soda  1  drachm, 
citric  acid  20  grains,  pure  water  12  fluid- 
ounces.  Mix  the  ingredients  in  an  evapor- 
ating dish,  and  when  effervescence  ceases 
place  a  spirit  lamp  beneath  and  raise  the 
temperature  with  constant  stirring  to  about 
120°  F.  The  lamp  must  now  be  removed, 
else  much  of  the  gold  will  be  reduced.  This 
warm  liquid  is  poured  into  a  dish,  and  the 
prints  are  put  into  it  two  or  three  at  a  time. 
A  little  discoloration  of  the  toning  solution 
may  be  disregarded. 

Harmonious  Coloring.  The  art  of  laying 
on  colors  in  painting,  so  that  one  color  may 
harmonize  with  another  in  analogy  and  con- 
trast. 

Harmony  of  Colors.  The  union  or  con- 
nection between  the  colors  with  respect  to 
I  the  nature  and  subjects  of  the  painting,  and 
'  the  relation  the  colors  bear  to  each  other. 
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Harmonization  of  Photographic  Solu- 
tions. Dr.  Schnauss,  of  Germany,  intro- 
duces this  subject  to  the  photographer  in  a 
series  of  experiments  going  to  prove  the 
necessity  of  perfect  harmony  existing  be- 
tween photographic  solutions.  The  collo- 
dion process,  he  says,  possesses,  when  com- 
pared with  the  other  negative  processes  upon 
paper,  albumen,  etc.,  an  extraordinary  sub- . 
tilty  or  delicacy  of  photo-chemical  changes. 
To  these  alone  the  high  sensitiveness  and 
beautiful  results  of  the  collodion  process  are 
due;  but,  on  the  other  side  also,  are  its 
great  difficulties.  The  centre  of  gravity  of 
this  whole  process,  especially  if  rapid  fine 
negatives  are  to  be- produced,  lies  in  the  ex- 
act quantity  of  the  acidifying  principle  in  the 
three  most  important  solutions :  1.  The 
iodized  collodion.  2.  The  nitrate  bath.  3. 
The  iron  developer.  Because  this  acidifying 
principle  can  be  neutralized  by  opposed 
agents  possessing  alkaline  properties  we  also 
must  contemplate  this  latter  class  of  sub- 
stances when  harmonizing  our  solutions.  In 
chemistry  the  acids  and  alkalies  are  espe- 
cially characterized  by  the  fact  that  the  first 
reddens  the  blue  litmus  or  the  Georginen 
paper ;  the  latter  ones  make  the  red  litmus- 
paper  blue,  or  the  Georginen  paper  green. 
But  in  photography  there  are  much  finer 
differences,  which  cannot  be  examined  by 
the  before-named  test-paper.     The   photo- 

fraphic  forces  themselves  must  be  used  to 
nd  them  out,  i.  e.,  a  proof  must  be  made. 
By  this  experiment  we  find  among  the  pho- 
tographic chemicals,  especially  in  those 
which  serve  to  iodize  the  collodion,  two 
classes  of  a  strongly  expressed  polarity  or 
of  photographic  oppositions,  the  knowledge 
of  which  contributes  very  much  to  a  sure 
operation.  In  the  negative  as  well  as  in  the 
positive  collodion  process,  the  acidifying 
principle  must  predominate  in  a  more  or  less 
nigh  grade,  according  to  circumstances.  In 
the  negative  process  acetic  acid  must  be  added 
to  the  nitrate  bath  and  developer ;  in  the 
positive  process  nitric  acid  is  added  to  the 
bath  and  acetic  (or  nitric)  acid  to  the  devel- 
oper. In  order  to  bring  a  small  quantity  of 
the  acidifying  principle  into  the  collodion 
none  of  the  strong  acids  may  be  used ;  we 
must  here  take  the  substances  which  are 
only  by  photography  known  as  acidf\nng,  viz., 
the  pure  iodine,  or  an  iodide  containing 
free  iodide.  In  harmonizing  the  solutions, 
especially  their  age  is  to  be  brought  into  con- 
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sideration.  All  three  solutions  being  freshly 
prepared,  no  good  results  can  be  immediately 
obtained  with  them.  The  amount  of  acetic 
acid  in  the  bath  and  developer  is  then  to  be 
augmented  in  order  to  obtain  clear,  vigorous 
negatives.  Find  in  the  following  some  in- 
dications as  to  the  best  preparation  of  the 
three  solutions,  always  supposing  that  they 
must  reach  a  certain  age  or  maturity  before 
they  are  able  to  show  their  whole  worth. 
The  collodion  should  be  •  composed  of  good, 
freshly  prepared  pyroxylin  and  a  mixture  of 
2  parts  of  ether  and  1  of  alcohol.  It  must 
be  good  and  flow  evenly  over  the  plate ;  it 
should  not  form  any  streaks  (or  it  is  too 
thick),  but  must  possess  enough  consistency 
to  hold  the  iodide  of  silver  which  is  formed 
in  it  during  the  immersion  in  the  nitrate 
bath.  The  iodizing  solution  consists  of: 
Alcohol  (sp.  gr.  0.835),  1  ounce ;  iodide  of 
ammonium,  24  grains ;  iodide  of  cadmium, 
12  grains;  bromide  of  cadmium,  6  grains. 
This  solution  should  stand  some  days  and 
obtain  a  wine-yellow  color  before  it  is  used. 
One  adds  so  much  of  it  to  the  collodion  that 
the  film  becomes 
dense  enough.  For 
the  preparation  of 
a  good  and  homo- 
geneous film  of 
iodide  of  silver  with 
the  ethereal  collo- 
dion the  amount  of 
water  is  also  to  be 
taken  into  consid- 
eration. 

Harsh.  Applied 
to  a  photographic 
picture,  this  term 
means  that  it  is 
of  a  ragged  ^  and 
abrupt  outline*  and 
of  a  rough,  spotted 
appearance  in  the 
lights  and  shades ; 
cold;  not  harmo- 
nious or  soft. 

Hartshorn.  A 
name  sometimes 
given  to  ammonium 
hydroxide,  NH^- 
OH,  or  liquid  am- 
monia. 

Head-Rest.     In 
former  days  when  the  time  of  exposure  in 
portraiture  was  necessarily  more  protracted 
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than  it  is  now,  various  contrivances  were 
devised  to  support  the  sitter's  head  and  figure 
during  the  exposure.  Some  of  these,  of  light 
steel  or  metal,  were  affixed  to  the  back  of  the 
posing-chair,  others  were  fixed  to  a  separate 
stand.  Owing  to  the  increased  rapidity  of 
modern  plates  and  the  power  of  the  devel- 
opers now  employed,  head-rests  are  little 
used  except  for  old  people  and  nervous  sub- 
jects or  in  dull  light. 

Head  and  Body  Rest.    This  helpful  ap- 
paratus was  one  of  the  earliest  servants  of 
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the  photographer.  It  is  now  constructed  of 
many  forms,  and  some  of  its  kindred  are 
exceedingly  elaborate  and  cumbersome. 

Heat.  Heat,  as  a  cause  of  sensation,  is 
considered  by  some  to  be  the  result  of  the 
vibration  of  elastic  media ;  by  others  as  a 
subtile  fluid,  contained  in  a  greater  or  less 
degree  by  all  bodies.  In  chemistry  it  is  called 
caloric.  It  expands  all  bodies  in  different 
proportions,  and  is  the  cause  of  fluidity  and 
evaporation.  A  certain  degree  of  it  is  also 
essential  to  animal  and  vegetable  life.  Heat 
is  latent  when  so  combined  with  other  matter 
as  not  to  be  perceptible.  It  is  sensible  when 
it  is  evolved  and  perceptible.  Heat  has 
greater  or  less  influence  in  photographic 
processes  according  to  its  state.  It  is  quite 
impossible  to  obtain  satisfactory  results  with 
a  high  temperature,  65°  to  80°  Fahr.,  being 
the  best  to  work  by.  A  high  degree  of  tem- 
perature al^o  produces  a  yellow,  hazy  atmos- 
phere which  retards  the  action  of  light  in 
the  camera  and  renders  the  impression  very 


unsatisfactory,  producing  a  confused,  misty 
image. 

Heliochart.  A  name  proposed  by  Mr.  M. 
A.  Hoot  for  photographic  proofs  upon  paper. 

Heliochrome.  The  name  applied  by  M. 
Niepce  de  St.  Victor  to  his  process  for  taking 
photographs  in  the  natural  colors.  The  fol- 
lowing is  the  substance  of  Mr.  Victor's 
memoir  on  this  process:  "Having  formed 
the  idea  from  what  I  had  observed,  that  there 
might  exist  a  relation  between  the  color  that 
a  substance  communicates  to  flame,  and  the 
color  that  light  produces  on  a  plate  of  silver 
which  has  been  chlorodized  with  the  sub- 
stance which  colors  that  flame,  I  undertook 
the  series  of  experiments  which  I  am  now 
about  to  submit  to  the  Academy.  The  bath 
in  which  I  plunged  the  plate  of  silver  was 
formed  of  water  saturated  with  chlorine,  to 
which  I  added  a  chloride  which  possessed 
the  property  of  giving  to  flame  the  color 
which  I  desired  to  reproduce  on  the  plate. 
It  is  known  that  the  chloride  of  strontium 
imparts  a  purple  color  to  flame  in  general, 
and  to  that  of  alcohol  in  particular.  If  a 
plate  of  silver  be  prepared  by  passing  it  into 
water  saturated  with  chlorine  to  which  chlo- 
ride of  strontium  has  been  added,  and  the 
surface  of  a  picture  colored  in  red  and  other 
colors  be  then  applied  to  the  plate,  and 
exposed  to  the  light  of  the  sun,  after  ten  or 
fifteen  minutes  it  will  be  remarked  that  the 
colors  of  the  image  are  reproduced  on  the 
plate,  but  that  the  red  is  much  more  decided 
than  the  other  colors.  When  it  is  desired  to 
reproduce  successively  the  six  other  rays  of 
the  solar  spectrum,  the  same  course  is  pur- 
sued as  has  just  been  pointed  out  for  the  red 
ray,  by  employing  for  orange  the  chloride  of 
calcium,  or  that  of  uranium ;  for  yellow  the 
hypochlorate  of  soda,  or  the  chloride  of 
sodium,  or  of  potassium,  as  well  as  pure 
liquid  chlorine ;  for  if  a  plate  of  pure  silver 
be  plunged  into  liquid  chlorine  for  some 
time  and  then  exposed  to  the  flame  of  an 
alcohol  lamp  it  produces  a  beautiful  yellow 
flame.  If  a  plate  of  silver  be  plunged  into 
liquid  chlorine,  or  exposed  to  its  vapor  (but 
in  this  latter  case  the  ground  of  the  plate 
remains  always  dark,  although  the  colors  are 
produced),  all  the  colors  will  be  developed 
by  the  action  of  light,  but  the  yellow  alone 
will  possess  brilliancy.  I  have  obtained  a 
most  beautiful  yellow  by  means  of  a  bath 
composed  of  water  slightly  acidulated  with 
hydrochloric  acid  and  holding  in  solution  a 
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salt  of  copper.  The  green  ray  is  obtained  by 
means  of  boracic  acid  or  chloride  of  nickel, 
as  well  as  by  the  salts  of  copper.  The  blue 
ray  is  produced  by  the  douDle  chloride  of 
copper  and  ammonium.  The  indigo  ray  with 
the  same  substance.  The  violet  ray  is  pro- 
cured by  the  help  of  chloride  of  strontmm 
and  sulphate  of  copper.  In  fine,  if  alcohol 
slightly  acidulated  with  hydrochloric  acid  be 
set  on  fire,  there  results  a  vellow,  blue,  and 
greenish  flame,  and  if  a  plate  of  silver  be 
prepared  with  water  acidulated  with  hydro- 
chloric acid,  all  these  colors  are  produced  by 
the  action  of  light ;  but  the  ground  of  the 
plate  is  always  black,  and  this  preparation  of 
the  plate  can  only  be  made  by  the  acid  of  a 
galvanic  battery.  It  appears,  therefore,  that 
all  the  substances  which  produce  colored 
flames  yield  also  colored  images  under  the 
action  of  light.  If  I  take  now  all  the 
substances  which  give  no  color  to  flame,  I 
shall  in  like  manner  produce  with  them 
images  uncolored  by  light ;  that  is  to  say,  a 
negative  image  alone  will  appear  on  the 
plate,  with  no  colors  but  black  and  white,  as 
in  ordinary  photography.  Certain  substances 
yield  white  flames,  as  the  chloride  of  anti- 
mony, the  chlorate  of  lead,  and  the  chloride 
of  zinc.  The  first  two  give  a  bluish-white 
flame,  and  the  last  a  white  flame  feebly  tinted 
with  green  and  blue.  These  three  chlorides 
yield  no  colors  by  light  if  we  use  them  alone  ; 
but  if  we  mix  them  with  other  substances 
which  do  produce  colors,  we  obtain  in  addi- 
tion white  grounds ;  a  thing  very  difficult  to 
obtain,  from  the  fact  that,  properly  speaking, 
there  exists  no  black  or  white  in  the  phenom- 
ena of  coloration;  and  when  I  have  suc- 
ceeded in  obtaining  it,  it  is  only  by  means  of 
chloride  of  zinc  or  chlorate  of  lead,  which  I 
add  to  my  baths,  though  only  in  very  minute 
quantities,  as  they  hinder  the  production  of 
the  colors.  I  have  reproduced  all  the  colors 
of  a  copy  by  preparing  the  plate  in  a  bath 
composed  of  deuto-chloride  of  copper.  This 
result,  it  appears  to  me,  is  explained  by  ob- 
serving the  fact  that  a  flame  of  alcohol  or  of 
wood,  into  which  chloride  of  copper  has  been 
thrown,  exhibits  not  only  the  green,  but  all 
the  other  colors  of  the  spectrum  in  succes- 
sion, according  to  the  intensity  of  the  flame ; 
the  same  phenomena  occur  with  almost  all 
the  salts  of  copper  mixed  with  chlorine. 

I  have  already  said  that  liquid  chlorine 
acts  upon  the  plate  of  silver  by  a  simple 
immersion  and  gives  all  the  colors,  but  they 


are  feeble  (with  the  exception  oi  yellow) ;  this 
arises  from  the  fact  that  the  coating  is  too 
slight,  and  cannot  be  rendered  thicker  with- 
out the  aid  of  the  battery.  If  a  salt  of  cop- 
per be  put  into  the  liquid  chlorine,  a  very 
thick  coating  will  be  obtained  by  a  simple 
immersion;  but  the  mingling  of  copper  and 
liquid  chlorine  always  acts  badly.  I  prefer  to 
take  some  deuto-chloride  of  copper  to  which 
I  add  three-fourths  of  its  weight  of  water. 
This  bath  gives  very  good  results.  However, 
there  is  a  mixture  which  I  like  better  still. 
It  is  to  put  equal  parts  of  chloride  of  copper 
and  chloride  of  iron  with  three-fourths  water. 
The  chloride  of  iron  has,  like  that  of  copper, 
the  property  of  acting  upon  the  silver  plate, 
and  producing  several  colors ;  but  they  are 
infinitely  more  feeble,  and  it  is  always  the 
yellow  that  is  most  decided ;  this  is  in  accord- 
ance with  the  yellow  color  of  flame  pro- 
duced by  the  chloride  of  iron.  If  a  bath 
be  formed  composed  of  all  the  substances 
which  separately  give  a  dominant  color,  the 
colors  will  be  obtained  all  very  vivid,  but  the 
great  difficulty  is  to  mingle  them  in  proper 
proportions,  for  it  most  always  happens  that 
some  colors  find  themselves  excluded  by 
others,  though  I  doubt  not  we  shall  succeed 
in  reproducing  all.  I  have  proved  that  the 
phenomena  of  coloration  by  light  manifest 
themselves  equally  well  in  a  vacuum  as  in  the 
presence  of  atmospheric  air;  consequently 
oxygen  has  no  share  in  the  operation ;  there 
remain  then  three  agents— water,  heat,  and 
light — which  are  the  most  important.  I  have 
studied  the  property  of  each  chloride, 
whether  separately  or  simultaneously  with 
the  liquid  chlorine  or  with  a  salt  of  copper ; 
for  if  the  silver  plate  be  not  prepared  by 
means  of  the  galvanic  battery,  a  salt  of  cop- 
per is  indispensable  to  obtain  a  coating  of 
sufficient  thickness,  and  in  that  case  the 
colors  are  much  more  brilliant.  I  proceed 
to  give  the  nomenclature  of  all  the  chlorides 
that  I  have  employed,  placing  them  in  classes. 

^^First  class.  Chlorides  which  being  em- 
ployed alone  act  upon  the  plate  of  silver  so 
as  to  make  it  take  all  the  several  colors  of  the 
model.  These  are  the  chlorides  of  iron,  of 
nickel,  of  potassium,  and  the  hypochlorides  of 
soda  and  of  limie,  as  well  as  liquid  chlorine, 
by  immersion  or  in  vapor. 

"Second  class.  Chlorides  which  being  em- 
ployed alone  act  upon  the  plate  of  silver, 
but  yet  give  no  colored  images  under  the 
action  of  light.    These  are  the  chlorides  of 
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arsenic,  antimony,  bromine,  bismuth,  ioditie, 
gold,  platinum,  and  sulphur. 

"  Third  class.  Chlorides  which,  when  used 
alone,  do  not  act  at  all  upon  the  plate,  but 
which  do  act  upon  it  when  mixed  with  a  salt 
of  copper  (especially  with  the  sulphate  or 
nitrate  of  copper),  and  which  then  give  colors 
under  the  influence  of  light.  These  are  the 
chlorides  of  aluminium,  silver,  baHum,  cad- 
mium, calcium,  cobalt,  tin,  manganese,  magne- 
sium, phosphorus,  sodium,  strontiuin,  and  zinc. 
Hydrochloric  acid  diluted  with  one-tenth 
water  and  mixed  with  nitrate  of  copper,  acts 
upon  the  plate  and  gives  all  the  colors. 

^^ Fourth  class.  Chlorides  or  chlorates  which, 
although  they  act  upon  the  plate,  when 
mixed  with  a  salt  of  copper,  do  not  repro- 
duce the  colors.  These  are  the  chloride  of 
mercury  and  the  chlorate  of  lead. 

"  The  first  class  embraces  those  which  act, 
indeed,  upon  the  plate  ;  but  as  none  of  them 
give  color  to  flame,  they  in  like  manner  give 
no  colored  photographic  images,  even  when 
mingled  with  a  salt  of  copper.  The  third 
class  consists  of  chlorides,  which,  of  them- 
selves, exert  no  action  on  the  plate,  and 
which  impart  no  color  to  flame  (except  those 
of  silver  and  zinc,  which  give  feeble  colors); 
but,  on  mingling  them  with  a  salt  of  copper 
they  form  a  chloride  of  copper,  and  in  that 
event  become  capable  of  acting  upon  the 
plate  and  producing  the  photographic  colors. 
The  fourth  class  embraces  those  chlorides 
which,  though  capable  of  producing  an 
image  on  the  plate  when  used  with  a  salt  of 
copper,  yield  no  photographic  colors  ;  these 
in  like  manner  give  no  color  to  flame  when 
burnt  alone,  and  when  combined  with  copper 
impart  only  a  green  color.  There  is  still  a 
large  number  of  chlorides  with  which  I  have 
not  experimented,  because  they  are  too  costly 
to  admit  of  my  employing  them,  particularly 
in  forming  baths.  These  chlorides  are  those 
of  carbon,  cerium,  chromium,  cyanogen,  iridium, 
molybdenum,  palladium,  sillcium,  rhodium, 
titanium,  tungsten,  and  zirconium. 

"  I  have  formed  all  my  baths  of  one-fourth 
by  weight  of  chlorine,  and  three-fourths  of 
water ;  these  are  the  proportions  which  have 
appeared  most  suitable.  When  hydrochloric 
acid  with  salt  of  copper  is  used,  it  is  neces- 
sary to  dilute  it  with  one-tenth  of  water. '  The 
liq^uid  chlorine  ought  not  to  be  concentrated 
if  it  is  desired  to  obtain  good  yellows.  In  the 
baths  composed  of  several  substances  it  is 
necessary  to  filter  or  decant  the  liquid,  in 


order  to  leave  it  perfectlv  clear.  It  is  then 
put  in  a  close-stoppered  bottle  to  use  when 
needed.  It  is  best  to  take  from  this  liquid 
only  the  quantity  necessary  to  prepare  two 
plates  at  most,  because  the  bath  loses  strength 
considerably  at  each  operation,  though  it  can 
be  restored  by  putting  in  a  few  drops  of 
hydrochloric  acid.  Having  operated  on  sil- 
ver containing  ydou  P^^*  ^^  copper,  I  have 
obtained  colors  much  more  vivid  than  on  a 
plate  containing  ^j^  of  copper.  I  afterward 
operated  on  a  plate  containing  ^\^  part  of 
copper,  and  obtained  only  very  dark  impres- 
sions, so  that  the  purest  silver  will  always  be 
preferable  for  these  experiments.  The  plate 
being  perfectly  cleaned  (and  for  this  purpose 
it  is  necessary  to  make  use  of  ammonia  and 
tripoli)  it  is  plunged  quickly  into  the  bath 
and  left  there  for  some  minutes,  in  order  to 
receive  a  sufficiently  heavy  coating.  On 
withdrawing  the  plate  from  the  bath,  it  is 
rinsed  plentifully  with  water,  and  then  dried 
over  a  spirit  lamp.  It  takes  in  the  bath  a 
dark  color  almost  black,  and  if  it  be  exposed 
in  this  state  to  the  action  of  light,  the  colors 
will  be  produced,  it  is  true,  but  much  more 
slowly,  and  the  ground  will  be  entirely  black; 
it  is  necessary,  in  order  to  have  a  clear 
ground  and  a  more  rapid  operation,  that  the 
plate  be  changed  by  heat  to  a  cherry-red  tint; 
this  is  the  color  at  which  (as  before  said)  it 
is  best  to  expose  it  to  the  light.  The  time  of 
exposure  varies  greatly,  according  to  the  pre- 
paration of  the  plate,  but  it  must  be  calcu- 
lated that  two  or  three  hours  will  be  necessary 
to  obtain  a  picture  in  the  camera ;  this  is  a 
long  time  Undoubtedly,  but  the  question  of 
acceleration  being  altogether  secondary,  I 
have  not  yet  given  it  my  attention.  I  will, 
however,  mention  the  fluoride  of  soda  as  an 
important  quickening  agent,  also  chloric 
acid,  and  all  the  chlorates. 

"To  obtain  all  the  colors  at  once  there  must 
be  taken  the  proportion  of  chlorine  or  chlo- 
ride corresponding  to  the  yellow  and  green 
rays,  and  in  this  case  there  will  be  several 
colors  by  allowing  the  plate  to  become  suita- 
bly prepared  in  the  bath ;  that  is  to  say,  the 
bath  ought  always  to  be  at  a  temperature  of 
lO'^  Centigrade,  at  the  least,  and  the  plate 
should  be  immersed  in  it  for  about  five 
minutes.  The  thickness  of  the  coating  laid 
on,  as  well  as  the  absorption  of  the  oath, 
causes  a  difference  in  the  effect ;  it  is  there- 
fore very  essential  to  operate  always  under  the 
same  conditions  if  the  same  results  be  desired. 
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(The  mixture  of  the  chloride  with  the  salt  of 
copper  should  be  made  cold,  or  at  least  at  a 
moderate  temperature.)  When  several  colors 
are  obtained  on  the  plate  they  are  much  less 
vivid  than  when  only  one  predominant  color 
is  required.  This  is  the  reason  that  it  is 
so  difficult  to  obtain  several  colors  at  once, 
of  great  intensity,  particularly  with  white 
grounds,  and  to  copy  the  dark  parts  at  the 
same  time.  I  mentioned  that  the  feeblest 
quantity  of  chlorine  or  chloride  furnished 
yellows  ;  but  to  have  indigo  and  very  bright 
violet  there  will  be  no  yellow.  The  red, 
alone,  is  always  produced,  because  this  color 
is  caused  by  the  heat  of  100°  Centigrade,  to 
which  the  plate  has  been  first  of  all  exposed 
before  any  action  of  the  light ;  however,  with 
yellows  the  red  is  very  feeble.  The  finest 
reds  are  obtained  with  a  large  quantity  of 
chlorine  or  chloride,  except  with  the  acid 
chlorides,  such  as  those  of  zinc  and  tin,  and 
hydrochloric  acid,  which  furnish  very  good 
results  when  they  are  mixed  with  a  salt  of 
copper  in  suitable  proportions ;  but  if  in 
excess,  there  will  be  produced  only  a  violet 
color.  In  this  case  the  ground  of  the  picture 
is  veiy  clear,  and  the  lines  very  pure.  With 
the  neutral  chlorides,  when  united  to  a  salt 
of  copper,  it  happens  that  if  in  excess  they 
produce  very  bright  colors,  particularly  the 
reds  and  those  of  an  orange  tint,  but  the 
ground  of  the  plate  is  always  dark ;  this  is 
the  case  particularly  with  the  perchloride  of 
iron.  If  a  mixture  is  made  of  one  part  of 
chloride  of  iron  with  four  of  a  salt  of  copper 
in  300  parts  of  water,  all  the  colors  will  be 
obtained  with  white  grounds,  but  they  are 
not  very  bright.  If  a  mixture  is  made  of 
100  parts  of  chloride  of  magnesium  with  50 
parts  of  sulphate  of  copper,  all  the  colors 
will  be  copied,  and  they  will  be  brighter 
than  the  preceding,  but  the  ground  will 
always  be  dark  or  pinky." 

In  a  subsequent  memoir  Mr.  Victor  says : 
"  Having  ootained  by  contact — that  is,  by 
applying  the  face  of  a  colored  engraving  to  a 
sensitive  plate,  and  covering  it  with  a  glass, 
and  exposing  it  to  the  light — all  that  was 
possible  to  attain  in  that  stage  of  the  busi- 
ness, I  then  sought  to  attain  the  same  results 
in  the  camera.  As  I  had  anticipated,  I  en- 
countered great  difficulties,  but  to  a  certain 
point  have  succeeded  in  surmounting  them. 
I  have  now  ascertained  that  the  reproduction 
of  all  the  colors  is  possible,  and  that  in  order 
to  obtain  them  it  only  remains  to  learn  how 


to  prepare  the  plate  in  a  manner  most  suita- 
ble for  the  process.  I  commenced  the  ex- 
periments by  copying  in  the  camera  some 
colored  engravings,  then  artificial  and  natu- 
ral flowers,  and  then  still  life  {d,  nature  mort). 
I  took  a  doll  figure  which  I  dressed  with 
stuffs  of  different  colors,  trimmed  with  gold 
and  silver  galoon,  and  all  these  colors  I  have 
obtained.  And  what  is  very  curious  and 
extraordinary  is  that  the  gold  and  silver 
were  presented  with  their  true  metallic  lustre. 
I  have  also  produced  pictures  of  porcelain, 
crystal,  alabaster,  precious  stones  and  glasses, 
with  the  lustre  which  belongs  to  them ;  and 
while  pursuing  my  experiments  with  these, 
I  observed  an  exceedingly  curious  fact,  which 
I  think  I  ought  to  insert  here. 

"  I  had  exposed  to  the  camera  a  deep-green 
glass  which  gave  a  yellow  image,  instead  of 
green,  whilst  a  high  green  glass  placed  by 
the  side  of  the  other,  was  perfectly  repro- 
duced with  its  true  color.  The  great  diffi- 
culty— and  that  which  had  all  along,  until 
now,  obstructed  my  progress — was  to  obtain 
the  various  colors  all  at  once ;  nevertheless, 
this  is  possible,  since  I  have  succeeded  in 
doing  it  several  times.  All  clear  tints  are 
reproduced  much  quicker  and  better  than 
deep  colors;  that  is,  the  nearer  they  ap- 
proach to  white,  the  more  easily  are  they 
reproduced,  and  the  nearer  they  approach 
to  black,  the  more  difficult  is  it  to  reproduce 
them.  This,  indeed,  might  be  foreseen,  since 
the  more  luminous  the  colors,  the  greater  is 
their  photographic  action.  Bodies  that  best 
reflect  white  light  are  those  also  which 
are  the  best  reproduced ;  consequently,  white 
light,  so  far  from  hindering  the  reproduction 
of  colors,  renders  it,  on  the  contra r}%  much 
easier,  as  has  just  been  shown.  Having  ob- 
served that  clear  and  shining  tints  are  re- 
produced a  great  deal  better  than  deep  thick 
colors,  provided  the  first  be  not  exposed  to 
the  direct  rays  of  the  sun — in  which  case 
they  reflect  the  light  like  a  mirror,  and  re- 
verse the  image  in  particular  parts — I  tried 
the  effect  of  operating  through  a  camera  with 
the  lightest  interior  possible,  and  for  that 
purpose  had  one  lined  inside  with  white 
paper.  The  results,  so  far  as  regards  their 
production  of  colors — which  it  was  the  end 
and  object  of  my  experiments  to  demonstrate 
— were  at  least  equal  to  those  obtained  from 
the  black  camera.  I  then  tried  a  camera 
lined  inside  with  glass  inlaid  with  tin,  and 
still  obtained  the  same  results,  although  such 
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a  camera  is  contrary  to  all  received  photo- 
graphic rules.  Nevertheless,  I  have  not  been 
able  to  assure  myself,  positively,  whether  it 
is  really  an  advantage  to  use  these  two  de- 
scriptions of  camera  in  preference  to  any 
others  for  the  purpose  of  producing  power- 
ful effects  and  for  rapidity  of  operating,  be- 
cause the  means  I  have  used  have  not  thus 
far  allowed  me  to  make  my  comparative  ex- 
periments with  sufficiently  exact  calcula- 
tions. Inasmuch  as  light  colors  are  repro- 
duced more  easily,  and  especially  more 
promptly  than  deep  colors,  it  is  important 
that  the  tints  of  the  sitter's  dress  be  nearly 
of  the  same  tone,  that  is,  when  it  is  desira- 
ble to  obtain  them  all  at  once;  otherwise, 
the  clear  tints  will  pass  the  just  point  before 
the  dark  ones  can  come  up  to  it.  Still,  colors 
of  different  tones  can  be  obtained  simulta- 
neously, by  taking  the  precaution  to  have 
the  deep  colors  of  a  brilliant  or  glossy  ap- 
pearance, which  I  have  practised  with  suc- 
cess. The  most  difficult  color  to  obtain  along 
with  the  others  is  deep  green,  like  that  of 
foliage,  for  the  reason  that  green  rays  have 
but  little  photogenic  action,  being  almost  as 
inert  as  black  itself;  nevertheless,  light  green 
is  very  well  reproduced,  especially  if  it  be 
brilliant,  as,  for  instance,  green  glazed  paper. 
To  obtain  deep  green,  the  plate  should  be 
scarcely  warmed  before  exposing  it  to  the 
light,  whilst  for  most  other  colors,  especially 
fine  white,  it  is  necessary,  as  I  have  stated 
on  a  former  occasion,  that  the  sensitive  coat- 
ing be  brought  by  the  heat  of  a  spirit  lamp 
to  a  cherry-red.  But  this  red  tint  has  its 
inconveniences,  causing  the  blacks  and  dark 
shades  to  remain  almost  red ;  however,  it 
does  sometimes  happen  that  even  the  blacks 
are  very  well  indicated,  particularly  when 
the  operation  is  by  contact.  I  have  tried  by 
all  the  means  at  present  in  my  power,  to  dis- 
pense with  this  preparation,  by  raising  the 
temperature,  but  have  not  yet  found  it  to  be 
possible.  It  was  by  the  following  experi- 
ments that  I  have  been  put  on  the  track 
which  I  confidently  hope  will  conduct  me  to 
a  complete  solution  of  the  problem  of  helio- 
chromy. 

"  If  on  taking  the  plate  from  the  bath,  it  be 
just  dried,  without  raising  the  temperature 
to  the  point  of  changing  the  color,  and  in 
this  state  if  it  be  covered  with  a  colored  en- 
graving and  exposed  to  the  light  for  a  very 
short  time,  the  engraving  will  be  reproduced 
with  all  its  colors ;  but  in  a  majority  of  cases 


the  colors  are  not  visible ;  it  is  only  some 
few  of  them  that  will  appear,  when  the  ex- 
posure to  the  light  has  been  sufficiently  pro- 
longed ;  these  are  the  greens,  the  reds,  and 
sometimes  the  blues ;  several  of  the  other 
colors,  and  frequently  all  of  them,  although 
certainly  produced,  still  remain  in  a  latent 
state,  which  is  proved  as  follows :  Take  the 
pledget  of  cotton  impregnated  with  ammo- 
nia which  had  served  to  clean  the  plate,  and 
rub  the  plate  gently  with  it,  when  you  will 
very  soon  see  the  image  appear,  little  by  little, 
with  all  the  colors.  In  order  to  do  this,  you 
must  remove  the  outside  film  of  the  chloride 
of  silver,  so  as  to  reach  the  deeper  under- 
coating  which  adheres  immediately  to  the 
silver  plate  and  on  which  the  image  i» 
formed.  From  this  it  will  be  seen  that  it 
only  remains  now  to  find  some  substance 
that  shall  develop  the  image,  and  which  may 
perhaps  at  the  same  time  fix  the  colors. 
This  accomplished,  the  great  problem  will 
be  entirely  solved.  In  the  course  of  my 
multiplied  researches,  made  to  this  end,  I 
have  remarked  that  when  the  vapor  of  mer- 
cury is  employed,  the  image,  although  very 
well  developed,  will  be  of  a  uniform  gray 
tone,  without  any  trace  of  color ;  this  image 
although  differing  in  appearance  from  the 
daguerrean  image,  is  yet  like  it  in  one  re- 
spect; it  shows  a  positive  image  in  one  point 
of  view  and  negative  in  another.  A  weak 
solution  of  gallic  acid,  with  the  addition  of 
a  few  drops  of  ammonia,  will  equally  cause 
the  image  to  appear,  especially  if  the  plate 
be  a  little  warmed,  and  then  dried  without 
washing.  The  image  which  then  appears 
will  be  quite  similar  to  that  produced  by 
mercury ;  but,  if  to  the  gallic  acid  a  few 
drops  of  aceto-nitrate  of  silver  be  added,  it 
becomes  almost  black. 

"  The  time  of  exposure  necessary  for  the 
production  of  the  colors  varies  considerably 
according  to  the  preparations  of  the  plate ; 
but  I  have  much  abridged  the  time,  having 
obtained  proofs  in  the  sun,  with  a  German 
camera,  upon  a  half-size  plate  in  less  than  a 
quarter  of  an  hour,  and  in  diffused  light  in 
less  than  an  hour.  Although  it  is  true  that 
the  more  sensitive  the  plate,  the  more  rapidly 
do  the  colors  come  out,  yet,  thus  far,  I  have 
not  been  able  to  obtain  them  in  a  moment ; 
the  question  of  permanent  fixation  remains 
to  be  solved,  and  as  I  have  above  suggested, 
this  may  perhaps  be  connected  with  that  of 
finding  out  some  substance  that  shall  de- 
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velop  the  latent  ima«]^e.  Althougli  much 
still  remains  to  be  accomplished,  yet  the  re- 
sults that  I  have  already  obtained  are,  I 
think,  truly  extraordinary.     The  specimen 

g roots  of  my  doll,  where  the  model   of  the 
gure  with  the  colors  of  the  vestments  were 
all  represented  with  great  clearness,  and  the 

f;old  and  silver  galoon  with  their  true  metal- 
ic  lustre  were  also  rei)roduced  with  great 
brilliancy,  have  excited  the  lively  astonish- 
ment of  those  to  whom  I  have  shown  them. 
These  proofs  have  already  realized,  in  part 
at  least,  the  enthusiastic  hopes  of  my  late 
uncle,  who  used  to  say  to  one  of  his  friends, 
the  Marquis  of  Joutfroy,  that  the  day  would 
come  when  he  could  reproduce  his  image 
precisely  as  he  saw  it  in  the  mirror." 

M.  E.  Becquerel,  of  Paris,  also  succeeded 
by  another  series  of  experiments,  differing 
materially  from  those  of  M.  Niepce  de  St. 
Victor,  in  obtaining  the  natural  colors  by 
photography.  M.  Becquerel  takes  a  well- 
polished  silver  plate,  and  after  covering  the 
back  of  it  with  varnish  so  as  to  leave  the 
front  surface  alone  exposed,  he  attaches  it 
by  copper  hooks  to  the  positive  conductor  of 
a  voltaic  battery  of  one  or  two  cells ;  to  the 
negative  conductor  of  the  battery  is  attached 
a  piece  of  platinum.  The  plate  of  silver 
and  the  platinum  are  then  plunged  into  a 
mixture  of  8  parts  of  water  and  1  part  of 
hydrochloric  acid.  The  electric  current  de- 
composes the  acid  and  causes  a  deposit  of 
chlorine  on  the  surface  of  the  silver,  while 
hydrogen  is  liberated  at  the  negative  pole. 
The  chlorine  gas  unites  with  the  silver  and 
forms  a  violet-tinted  coating  which  would 
become  quite  black  if  the  operation  were 
continued  a  sufficient  length  of  time.  This 
coating  is  tolerably  sensitive  to  light  when 
very  thin,  and  in  that  condition  produces 
the  natural  tints,  although  these  are  very 
weak.  By  increasing  the  thickness  of  the 
layer  the  tints  become  much  brighter,  but 
the  sensitiveness  diminishes.  In  order  to 
ascertain  exactly  the  amount  of  chlorine 
deposited  on  the  silver  plate,  M.  Becquerel 
introduces  into  the  voltaic  circuit  an  appa- 
ratus for  the  decomposition  of  water ;  and 
since  chemical  decomposition  is  similar  in 
quantity  for  each  cell  of  a  battery,  by  measur- 
ing the  amount  of  hydrogen  produced  by 
this  decomposition  the  quantity  of  chlorine 
liberated  on  the  surface  of  the  silver  plate  is 
easily  arrived  at,  which,  for  the  best  results, 
is  about  0.0004  of  an  inch   in  thickness. 


Before  exposure  to  the  spectrum  the  surface 
has  a  pale  wood  color;  but  if  it  be  heated  to 
between  150°  and  200°  Cent.  (300  to  390  F.), 
it  becomes  rose-colored  on  cooling.  If,  how- 
ever, instead  of  raising  the  heat  to  a  high 
temperature,  it  be  closed  within  a  copper 
box  and  gently  warmed,  say  from  90°  to  95** 
F.,  and  maintained  at  thjs  heat  for  five  or 
six  days,  or,  better  still,  placed  in  a  frame 
covered  with  a  deep-red  glass,  and  exposed 
to  the  sun's  rays  for  from  a  quarter  to  half 
an  hour,  on  being  submitted  to  the  action  of 
the  prismatic  spectrum  the  natural  colors 
appear  in  all  their  beauty,  and  the  green  and 
yellow  tints  which  previously  were  obtained 
with  difficulty  are  now  brightly  and  clearly 
defined. 

In  the  ordinary  collodion  positives  on  glass 
we  occasionally  meet  with  examples  of  par- 
tial natural  coloring;  the  green  and  red  of 
foliage,  and  the  red  of  brick  houses  have 
often  been  reproduced  on  the  collodion  plate 
in  tolerably  well-marked  colors.  Mr.  Shad- 
bolt  thinks  that,  as  a  basis  to  experiment,  we 
should  study  the  photographic  coloring  of 
Nature,  and  endeavor  to  ascertain  how  we 
can  in  any  degree  copy  the  colors.  Ever 
since  the  discovery  of  M.  Niepce  de  St  Vic- 
tor, we  have  indulged  the  idea  that  that  pro- 
cess combined  with  that  of  Becquerel  was  to 
solve  the  mystery. — H.  H.  SnelUng. 

Heliochromoscope.  An  ingenious  instru- 
ment invented  by  F.  E.  Ives,  wherein  the 
triple  images  obtained  by  his  heliochromic 
process  may  be  viewed  as  one  picture,  repre- 
senting the  object  photographed  in  its  natKi- 
ral  colors. 

Heliochromy.  Photographing  in  natural 
colors,  without  applying  colors  by  hand  or 
in  any  other  mechanical  way.  Such  pictures 
have  been  attempted  in  the  chemical  way 
(by  silver  subchlorides),  in  the  physical  way 
(by  action  of  interference  in  the  interior  of 
the  film),  and  in  the  optical  way  (by  the  pro- 
jection of  three  diapositives,  corresponding 
to  the  foundation  colors,  with  the  help  of 
corresponding  colored  media). 
I  Heliograph.  An  instrument  for  numeri- 
cally registering  the  intensity  of  the  incident 
beam ;  invented  by  M.  Jordan. 

Heliography.  iThe  first  photographic  pro- 
cess devised  by  Niepce,  tor  obtaining  an 
ima^e  on  stone  or  zinc  by  the  use  of  bitumen 
of  Judaea,  was  called  by  him  heliography. 
The  name  is  now  used  to  signify  all  methods 
I  of  reproducing  subjects  in  lines  or  dots.    The 


HELI 


188 


HBPW 


photogravure  process  is  of  this  class.  It  is  a 
process  of  transferring  photographs  on  cop- 
per plates,  etching  with  acid,  and  printing  in 
the  copper  printing  press.  Such  pictures 
resemble  copper  engravings.  This  is  the 
finest  but  most  expensive  of  the  photo-me- 
chanical processes. 

Heliographic  Damaskeening.  A  process 
discovered  by  M.  Dufresne.  With  the  vol- 
taic pile  cover  with  a  first  coat  of  copper  the 
surface  of  the  metal  you  wish  damaskeened, 
say  silver ;  spread  over  it  a  coat  of  nickel, 
antimony,  iron,  or  any  unamalgamable  metal, 
then  cover  it  with  another  coat  of  copper,  on 
which  you  operate  photographically  with 
the  bichromate  of  potash.  Nearly  all  pho- 
tographic processes  answer  for  this  damas- 
keening, provided  they  retain  sufficient 
resistance  to  the  action  of  acids,  with  which 
you  take  off"  the  copper.  You  then  coat  this 
plate  with  a  solution  of  bichromate  of  potash, 
and  when  dry,  print  upon  it  with  a  negative 
or  glass  positive,  according  to  the  results  you 
wish  to  obtain ;  afterward  washing  off"  the 
unchanged  bichromate.  The  copper  sur- 
rounding the  image  or  unaffected  by  the  light 
is  then  removed  by  dilute  nitric  or  sulphuric 
acid,  which  leaves  an  arabesque  of  copper 
on  an  unamalgamable  bottom.  Gild  by  the 
fire  process,  and  then  destroy  the  unamal- 
gamable coat  with  an  acid  which  has  no  effect 
upon  gold;  and  when  you  reach  the  first 
copper  coat  dissolve  it  out  with  cold  aqua 
ammonise,  which  will  not  affect  the  silver. 

Heliographic  Engraving.  The  name  given 
by  M.  Ni^pce  de  St.  Victor  to  his  processes  for 
engraving,  by  the  help  of  photography,  on 
glass,  stone  or  steel.  The  processes  are:  1. 
By  contact  with  a  negative ;  2.  By  direct  ac- 
tion in  the  camera. 

Heliotype.  A  modification  of  the  collotype 
process,  which  see. 

Helypsometer.  A  photographic  instru- 
ment for  determining  latitude  at  sea;  in- 
vented by  Mr.  J.  Oakes.  It  is  a  hollow  brass 
hemisphere,  about  10  inches  in  diameter, 
silvered  on  the  inside  and  suspended  in  gim- 
bals like  the  ordinary  ship's  compass ;  the 
hemisphere  has  a  closely  fitting  cover,  pierced 
at  its  centre  by  a  small  round  hole;  the 
apparatus  is  mounted  on  a  foot  or  base.  To 
prepare  it  for  use  the  concave  surface  is 
coated,  in  the  dark,  with  the  vapor  of  iodine, 
which  makes  a  surface  sensitive  to  light. 
The  cover  is  then  adjusted,  and  the  instru- 
ment placed  in  the  sunlight.    The  sun's  rays 


passing  through  the  aperture  in  the  cover 
trace  his  path  in  the  heavens,  on  the  con- 
cave of  the  hemisphere.  By  applying  a  cir- 
cular protractor  after  the  exposure,  the 
sun's  altitude  is  readily  found  in  degrees  and 
minutes.  Any  motion  of  the  hemisphere  in 
the  gimbals  is  easily  corrected ;  if  it  swing 
in  one  direction  so  as  to  represent  too  great 
an  altitude,  it  swings  equally  in  the  opposite 
direction,  and  it  is  only  necessary  to  make 
an  average  of  mean  measurement  with  the 
protractor. 

Hepworth's  Four-Poster.  For  use  in 
the  dark-room  for  various  purposes.  The 
accompanying  sketch  of  the  erection  is  given 
by  Mr.  T.  C.  Hepworth.    "  The  four  posts 
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are  six  feet  long  and  one  inch  and  a  half 
square.  The  first  operation  is  to  place  these 
posts  in  pairs,  and  mark  upon  them  lines 
indicating  the  places  where  the  supports  for 
the  shelves  are  to  be  screwed.  The  intervals 
between  these  supports  must  be  according  to 
the  size  of  the  plates  which  are  to  stand  upon 
the  finished  structure.  My  shelves  are  placed 
at  different  distances,  so  as  to  accommodate 
different  sized  plates.  The  supports,  two  feet 
long,  and  made  of  stuff"  one  inch  by  three- 
quarters  of  an  inch  thick,  are  now  screwed 
into  their  places,  when  the  pair  of  posts  have 
the  appearance  of  two  ladders.    The  shelves 
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must  now  be  taken  in  hand,  and  are  conveni- 
ently made  before  being  put  into  position. 
They  are  made  of  laths,  about  one  inch  by 
three-eighths  of  an  inch,  which  can  be  bought 
by  the  dozen  at  any  sawmill.     These  can  be 
carefully  measured   off  with   pencil-marks, 
the  U|)per  laths  being  spaced  out 
according  to  the  size  of  the  plates 
which  are  to  stand  upon  them,  the 
lower  ones  being  intended  for  the 
top  edge  of  the  leaning  plates  to  rest 
upcm.     At  each   point  of  crossing, 
the  junction  must  be  made  by  one 
French  wire  nail.    When  the  shelves 
are  all  in  position,  the  general  struc- 
ture can  be  screwed  together  with 
tie-pieces,  the  back  and  sides  filled 
in  with  black  glazed  calico,  and  a 
blind  of  the  same  material  fitted  to 
a  roller  in  front.    In  my  four-poster, 
a  closed  gas  stove  is  fitted  to  the 
lower  part ;  but  this  is  not  necessary 
for  gelatine  plates,  which  will  soon  dry  if 
the  room  itself  be  not  damp.    The  skeleton 
arrangement  of  the  shelves  permits  a  con- 
stant current  of  air  to  circulate  round  about 
the  plates ;  but  a  better  current  can  be  in- 
sured by  taking  advantage  of  the  rising  pro- 
perty of  warm  air,  in  a  manner  first  suggested 
by  myself  in  the  Photographic  News." 
'Hennetical  Closing.     Closed  up  air-tight. 

High  Lights.  Those  portions  of  the  pic- 
ture which  are  brighter  than  the  rest  of  the 
image ;  high  lights  give  brilliancy  and  relief 
to  portraits  and  landscapes. 

Hillotype.  The  name  given  to  an  alleged 
process  for  taking  daguerrotypes  in  the 
colors  of  Nature,  '"discovered"  by  Mr.  L.  L. 
Hill. 

Holes  in  Collodion  Film.  These  annoy- 
ing little  imperfections  frequently  occur 
during  manipulation,  and  are  generally 
caused  by  particles  of  various  kinds  floating 
in  the  nitrate  bath ;  in  fact,  this  is  always 
the  cause,  except  where  the  bath  is  too  acid. 
The  remedy  is  to  filter  the  bath,  and  to  churn 
the  plate  well  while  immersed  in  it ;  or  to 
neutralize  the  bath. 

Honey  Process.  A  negative  dry  process 
in  which  honey  is  used  as  the  preservative 
solution.  Honey  is  used  as  a  preservative 
in  the  dusting-in  process  likewise. 

Hood.  For  protecting  the  lens  from  ex- 
traneous light  and  for  convenience  in  mak- 
ing the  exposure.  It  is  the  device  of  Mr. 
Frank  Thomas.     It  is  so  constructed  that 


the  rack  and  pinion  of  the  lens  and  the 
central  stops  may  be  used  without  removing 
the  hood  from  the  lens.  It  is  supplied  with 
a  shutter  which  is  simply  hinged  to  it,  and  a 
rubber  band  attached  serves  as  a  spring.  See 
Fig.  115. 

Fig.  115. 


Horn  Silver.  Kerate  chloride  of  silver ; 
fused  white  chloride  of  silver. 

Hot  Varnishes.    (See  Varnishes.) 

Hot-Water  Bath.  Consisting  of  a  vessel 
containing  the  solvent  and  the  substance  to 
be  dissolved,  which  vessel  is  placed  into  a 
larger  one  containing  water,  kept  boiling 
till  the  substance  in  the  smaller  vessel  is 
dissolved. 

Hot-Water  Cabinet.  A  device  invented 
by  Mr.  J.  G.  Tunny,  made  of  metal,  for  the 

Fig.  116. 


purpose  of  keeping  photographic  solutions 
warm.  The  vessel  is  filled  with  hot  water 
and  the  bottles,  beakers,  etc.,  are  placed 
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therein.  A  thermometer  is  a  convenient  at- 
tachment. 

Hot-Water  Process.  This  is  simply  the 
application  of' hot  water  to  collodio-albumen 
plates  to  coagulate  the  albumen  and  render 
the  plate  more  sensitive.  After  sensitizing 
the  albumen  coating,  the  plate  is  plunged 
into  water  just  below  the  boiling-point  for  a 
few  seconds,  and  finished  in  the  usual  way. 
This  gives  dry  plates  of  great  sensitiveness. 
The  discovery  is  due  to  John  Ryley,  M.D. 

Hough's  ^transfer  Process.  Take  the 
picture  on  the  smoothest  plate  glass,  and 
when  dry  give  it  a  coat  of  collodion  varnish ; 
dry  again  and  repeat.  Then  flow  it  with 
a  solution  of  asphaltum  and  gutta-percha  in 
chloroform,  quite  fluid  and  perfectly  free 
from  sediment  or  undissolved  particles. 
When  dry,  flow  again  with  collodion,  and 
immediately  place  in  contact  a  firm,  strong 
tissue  paper  the  required  size,  which  be- 
comes, as  it  were,  a  part  of  the  picture  itself. 
All  this  is  done  in  a  very  short  time. 
Then  place  it  in  a  dish  of  cold  water— the 
colder  the  better.  In  a  few  minutes  it  is 
loosened  entirely,  as  pliable  as  photograph 
paper,  and  as  brilliant  in  tone  as  any  collo- 
dion picture  can  be.  In  all  cases  where  you 
wish  to  preserve  a  picture  on  glass,  not  re- 
versed as  an  ambrotype  view,  varnish  with 
two  coats  of  collodion,  then  with  black  var- 
nish, and  the  whites  are  perfectly  preserved. 

Hungarian.Liquid.  An  accelerating  sub- 
stance used  in  daguerrotypy. 

Hyalotype.  A  name  originally  applied 
to  photographs  upon  albumenized  glass.  The 
peculiar  process  to  which  it  was  applied  was 
invented  by  Messrs.  Langenheim  and  Beck- 
ers, of  Philadelphia. 

Hydracid  Salts  of  Silver.  By  the  term 
"hydracid"  is  meant  those  salte  of  silver 
which  do  not  contain  oxygen,  or  oxygen- 
acids,  but  imply  elements  like  chlorine  or 
iodine  combined  with  silver.  These  same 
elements  are  characterized  by  forming  acids 
with  hydrogen,  which  acids  are  hence  called 
"hydracids."  Hydrochloric  acid  (HCl)  and 
hydriodic  acid  (HI)  are  examples.  (See 
HedKcfioh.) 

Hydrate.  A  compound  containing  water 
in  definite  proportions;  thus,  slaked  lime 
is  a  hydrate  of  lime,  caustic  potassa  is  a  hy- 
drate of  potassa. 

Hydriodate.  A  compound  formed  of  hy- 
driodic acid  with  a  base.  The  hydriodates 
may  be  easily  formed  by  saturating  the  acid 


with  the  oxides  or  hydrates  of  the  bases.  A 
list  of  such  compounds  may  be  found  in 
standard  works  on  chemistry. 

Hydriodic  Acid.  HI.  Combination  of 
equal  parts  of  hydrogen  and  iodine;  very 
acid,  colorless,  fuming  gas,  very  soluble  in 
water. 

Hydrobromic  Acid.  An  acid  compound 
of  hydrogen  and  bromine.  It  may  be  pre- 
pared by  mixing  the  vapor  of  bromine  with 
hydriodic  acid  and  sulphuretted  hydrogen 
or  phosphoretted  hydrogen  gas;  decomposi- 
tion ensues  and  hydrobromic  acid  is  gener- 
ated. Or  it  may  be  prepared  by  decompos- 
ing bromide  of  barium  with  sulphuric  acid, 
when  pure  hydrobromic  acid  will  be  evolved. 
It  should  either  be  collected  in  dry  glass 
bottles,  in  the  manner  directed  for  chlorine, 
or  over  mercury  in  the  pneumatic  trough. 
When  passed  into  water  it  forms  liquid  hy- 
drobromic acid.  With  nitric  acid  it  has 
the  property  of  dissolving  gold.  Hydro- 
bromic acid  is  highly  sensitive  to  light  and 
must  be  kept  in  a  perfectly  air-tight  bottle, 
and  not  exposed  to  sunlight. 

Hydrocnlorate.  A  compound  of  hydro- 
chloric (muriatic)  acid  with  a  base. 

Hydrochlorate  of  Ammonia.  This  salt 
is  prepared  by  mixing  an  excess  of  ammo- 
nia with  hydrochloric  acid  ;  it  is  then  evap- 
orated by  gentle  heat  and  left  to  crystallize. 
It  is  very  soluble  in  alcohol.  Advantage 
can  be  taken  of  this  property  to  prepare  the 
photographic  paper,  first  with  albumen  sim- 
ply ;  then,  the  albumen  being  dry,  place  the 
albumen  side  in  a  bath  of  alcohol  at  36° 
containing  5  per  cent,  hydrochlorate  of  am- 
monia. The  alcohol  congeals  the  albumen 
and  this  dispenses  with  the  necessity  of  pass- 
ing a  hot  iron  over  it.  This  salt  attracts 
much  more  moisture  from  the  atmosphere 
than  the  chloride  of  sodium,  and  this  property  . 
renders  it  much  to  be  preferred  for  the 
preparation  of  positive  paper.  Hydrochlo- 
rate of  ammonia  is  also  used  for  intensifying 
negatives.     Make  a  solution  of 


Bichloride  of  Mercury 
Hydrochlorate  of  Ammonia 
Water 


1  grain. 
1      •' 
20  grains. 


and  pour  it  over  the  plate  after  fixing.  As 
soon  as  the  image  assumes  a  rich  cream 
color,  wash  the  plate  thoroughly  and  pour 
over  a  weak  solution  of  ammonia  (1  gram  to 
10  of  water)  or  hypo.  This  can  be  used  re- 
peatedly without  nltering. 
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Hydrochloric  Acid.  HCl.  Muriatic  acid. 
Strong  acid.  Pure  aqueous  hydrochloric 
acid  is  colorless,  the  raw  article,  however, 
more  or  less  yellow.  Serves  in  the  produc- 
tion of  many  chlorides  of  metals.  In  a 
diluted  state  it  is  used 
for  the  precipitation  of 
silver  from  silver  chlo- 
ride and  for  fixing  plati- 
num prints. 

Hydrochloric  Ether. 
A  combination  of  chlo- 
ric acid,  hydrogen,  and 
ether.  Used  as  a  solvent 
of  the  silver  and  applied 
without  any  saline  wash, 
it  has  a  similar  property 
to  nitric  ether ;  but  as  it 
is  readily  acted  on  by 
faint  light  it  is  of  greater 
value.  Papers  prepared 
with  it  must  be  used 
within  twenty -four 
hours,  as  after  that  they 
quickly  lose  their  sensi- 
tiveness and  then  be- 
come nearly  useless.    (See  Mordant  Washes.) 

Hydrocyanic  Acid  Soap.  Soap  contain- 
ing cyanide  of  potassium,  used  for  removing 
silver  spots. 

Hydrofluoric  Acid.  An  acid  compound 
of  hydrogen  and  fluorine.  To  prepare  it, 
pour  concentrated  sulphuric  acid  on  half  its 
weight  of  fluor-spar,  carefully  separated 
from  silicious  earth  and  reduced  to  fine  pow- 
der. The  mixture  must  be  made  in  a  capa- 
cious leaden  retort,  and  a  gentle  heat  applied. 
Collect  in  a  leaden  receiver  surrounded  with 
ice.  This  acid  acts  as  an  accelerator  when 
mixed  in  small  proportions  with  bromine  or 
bromide  of  lime.  It,  however,  cauterizes 
glass  and  is  extremely  detrimental  to  the 
lenses  of  the  camera,  and  as  it  is  no  improve- 
ment to  the  daguerrotype  it  should  not  be 
used.  It  is  also  used  for  etching  the  glass 
in  the  various  processes  for  engraving  upon 
glass.  (See  Photographic  Engraving  on 
Glass.) 

Hydrogen.  H.  Very  light,  combustible 
gas,  which,  if  mixed  with  oxygen  or  atmos- 
pheric air  and  ignited,  explodes  with  great 
force.  Used  in  the  preparation  of  lime- 
light {q.  v.).  The  manufacture  of  hydro- 
gen is  shown  in  Fig.  117.  In  the  bottle,  a, 
sulphuric  acid  and  zinc  filings  are  plac^. 
The  air- vent  is  at  b.     When  the  action  be- 


gins, the  gas  passes  from  the  bottle  through 
the  tube  d  into  the  wash-bottle  e,  and  from 
the  latter  through  the  pipe  f  into  the  rubber 
bag,  which  expands  as  the  supply  is  received; 
s  is  a  stopcock. 


Fio.  117. 


Hydrogen  Gasometer.    The  first  figure  is 
an  exterior  view:    the   second  shows   the 


operation  of  gas-making  going  on.    A  is  the 
interior  filled  with  zinc  filings  or  scraps.    S 


HYDR 


192 


HYDR 


Fig.  120. 


is  the  stopcock.  D  is  the  wash-bottle.  The 
bottom,  A,  is  perforated,  and  the  whole  is 
lowered  into  the  sulphuric  acid  at  T.  The 
gasometer  is  made  of  copper  with  handles, 
B,  at  the  sides. 

Hydrogen  Peroxide.  Syn.,  Peroxide  of 
hydrogen;  hydroxyl.  A  colorless,  neutral 
liquid,  possessing  a  metallic  taste  and  liber- 
ating oxygen  on  being  gently  warmed.  Used 
to  test  iodides  in  presence  of  bromides  or 
chlorides.  Also  proposed  as  a  "hypo" 
eliminator  on  account  of  its  energetic  oxid- 
izing action. 

Hydrometer.  For  testing  the  specific 
gravity  of  gold  and  silver  solutions  and  other 
liquids.  The  solution  is 
placed  in  a  glass  jar  or 
tube,  while  the  scale  is 
allowed  to  drop  into  the 
solution.  As  different 
mixtures  vary  in  density, 
allowance  must  some- 
times be  made.  A  table 
of  corrections  is  supplied 
by  the  manufacturers  to 
assist  the  photographer 
in  making  his  calcula- 
tion.    (See  Fig.  120.) 

Hydrophosphorous 
Acid.  This  acid  is  pre- 
pared by  digesting  in 
water  the  phosphuret  of 
barytes,  when  phosphate 
of  barytes  and  hyposul- 
phate  of  barytes  are 
formed;  the  former  is 
insoluble,  the  latter  solu- 
ble. Separate  by  filtration.  The  barytes  is 
then  to  be  separated  by  sulphuric  acid,  and 
the  hydrophosphorous  acid  is  held  in  solu- 
tion. When  its  solution  is  concentrated  by 
evaporation  it  has  the  property  of  deoxid- 
ating several  substances,  and  precipitating 
many  metals  in  the  metallic  form. 

Hydroquinone.  Syn.,  Quinol,  hydro- 
kinone,  hydrochinon.  A  derivative  of  chi- 
non,  closely  allied  to  pyrogallol  in  composi- 
tion, having  the  formula  C6H4(OH)2.  Hy- 
droquinone was  suggested  as  a  developing 
agent  by  Abney  in  1880,  having  been  known 
to  chemists  for  some  years ;  its  general  use 
as  a  developer,  however,  is  comparatively 
recent.  It  comes  commercially  in  the  form 
of  yellow  needle-like  prisms,  soluble  in 
water,  ether,  and  alcohol.  The  developing 
action  of  hydroquinone  is  much  slower  than 


pyro,  but  on  account  of  its  constant  reduc- 
ing power,  much  more  effective.  Its  use  is 
recommended  for  negatives,  transparencies, 
lantern  slides,  and  bromide  papers.  In  so- 
lution it  keeps  well,  and  gives,  with  either 
caustic  or  carbonated  alkalies,  images  of  a 
velvet-black  color,  fine  in  grain  and  clear  in 
the  shadows ;  it  may  be  used  repeatedly,  the 
use  of  new  solutions  being  advised  for  nega- 
tives. 
The  subjoined  formula  is  recommended: 

1.  Carbonate  of  Soda  .  .  .60  grains. 
Water .1  ounce. 

2.  Hydroquinone  .  .  .  .12  grains. 
Sulphite  of  Soda  (cryst.)  .  .  60  grains. 
Water 1  ounce. 

For  use,  take  of 

No,  1  1  ounce. 

No.  2  2  ounces. 

Water l  ounce. 

The  water  is  added  either  warm  or  iced,  ac- 
cording to  the  season ;  the  image  makes  its 
appearance  in  two  or  three  minutes ;  develop- 
ment proceeds  rapidly  and  is  completed  in 
five  or  six  minutes.  In  developing  with 
hydroquinone  scrupulously  clean  dishes  are 
essential  to  avoid  stains.  To  prevent  nega- 
tives having  too  strong  contrasts  the  addition 
of  60  drops  of  a  10  per  cent,  solution  of 
ferrocyanide  of  potassium  to  each  ounce  of 
developer  is  recommended. 

Hydrosulphate  of  Ammonia.  The  liquid 
known  by  this  name,  and  formed  by  passing 
sulphuretted  hydrogen  gas  into  ammonia,  is 
a  double  sulphuret  of  hydrogen  and  ammo- 
nium. In  the  preparation,  the  passage  of 
gas  is  to  be  continued  until  the  solution 
gives  no  precipitate  with  sulphate  of  mag- 
nesia, and  smells  strongly  of  hydrosulphuric 
acid.  It  is  colorless  at  first,  but  afterward 
changes  to  yellow,  from  liberation  and  sub- 
sequent solution  of  sulphur;  becomes  milky 
on  the  addition  of  any  acid;  precipitates,  in 
the  form  of  sulphuret,  all  the  metals  which 
are  affected  by  sulphurretted  hydrogen,  and, 
in  addition,  thos6  of  the  class  to  which  iron, 
zinc,  and  manganese  belong.  Hydrosul- 
phate of  ammonia  is  employed  in  photog- 
raphy to  darken  the  negative  image,  and 
also  in  the  preparation  of  iodide  of  ammo- 
nium, the  separation  of  silver  from  hyposul- 
phite solutions,  etc. 

.Hydrosulphuric  Acid.     This  substance, 
also  known  as  sulphuretted  hydrogen,  is  a 
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gaseous  compound  of  sulphur  and  hydro- 
gen, analogous  in  composition  to  hydro- 
chloric and  hydriodic  acids.  It  is  usually 
prepared  by  the  action  of  dilute  sulphuric 
acia  upon  sulphuret  of  iron.  Fit  a  cork  and 
flexible  tube  into  the  neck  of  a  pint  bottle; 
introduce  as  much  sulphuret  of  iron  as  will 
stand  in  the  palm  of  the  hand,  and  pour 
upon  it  U  fluiclounces  of  oil  of  vitriol  diluted 
with  10  ounces  of  water.  The  gas  is  gener- 
ated gradually  without  the  aid  of  heat,  and 
must  DC  allowed  to  bubble  up  through  water 
in  a  glass  receiver.  The  smell  of  sulphur- 
etted hydrogen  being  offensive  and  highly 
poisonous  if  inhaled  in  a  concentrated  form, 
the  operation  must  be  conducted  in  the  open 
air  or  in  a  place  where  the  fiimes  may 
escape  without  doing  injury.  Cold  water  ab- 
sorbs three  times  its  bulk  of  hydrosulphuric 
acid,  and  acquires  the  peculiar  putrid  oaor  and 
poisonous  qualities  of  the  gas.  The  solution 
is  faintly  acid  to  test-paper,  and  becomes 
opalescent  on  keeping,  from  gradual  separa- 
tion of  sulphur.  It  is  decomposed  by  nitric 
acid,  and  also  by  chlorine  and  iodine.  It 
precipitates  silver  from  its  solutions  in  the 
form  of  black  sulphuret  of  silver;  also  cop- 
per, mercury,  lead,  etc.,  but  iron  and  other 
metals  of  that  class  are  not  affected  if  the 
liquid  contains  free  acid. 

Hydrotype.  A  reversed  collotype,  secured 
by  a  method  made  known  by  M.  Cros,  in 
1893,  but  first  made  public  in  1879. 

Hydroxylamine.  A  substance  having  the 
formula  NH3O,  known  for  some  years  as  a 
reducing  agent,  but  only  recently  introduced 
as  a  developer.  The  chlorhydrate  of  hy- 
droxylamine is  generally  used  in  the  form 
of  tabular,  colorless  crystals.  The  following 
formula  gives  good  results  with  almost  all 
kinds  of  bromide  emulsion  plates : 


1.  Alcohol 4  ounces. 

Hydroxylamine       ...      2  drachms. 


2,  Water 

Caustic  Soda 


3.  Potassium  Bromide 
Water 


4  ounces. 
4  drachms. 

50  grains. 
3  ounces. 


For  use  take  1  drachm  each  of  1  and  2,  mix 
with  half  a  drachm  of  3  to  each  ounce  of  water. 
Hydroxylamine  may  be  used  repeatedly,  al- 
though the  first  plates  developed  are  gener- 
ally better  than  the  last;  it  may  be  employed 
in  the  development  of  negatives,  chloride 
emulsion  plates,  and  bromide  papers. 
13 


Hygiene  in  Photography.  The  matter  of 
hygiene  in  photographic  work  does  not  re- 
ceive the  consideration  it  deserves.  Venti- 
lation, the  avoidance  of  bad  odors  and  close 
rooms,  and  general  attention  to  cleanliness, 
all  have  their  proper  relation  to  the  good  of 
thephotographer. 

Hygroscopic.  Applied  to  bodies  which 
absorb  moisture  from  the  air  ;  for  instance, 
chloride  of  calcium,  concentrated  sulphuric 
acid,  honey,  glycerine,  sugar,  carbonate  of 
potash,  caustic  potash,  burnt  lime,  etc. 

Hypochlorate  of  Potash.  This  product 
is  found  abundantly  in  commerce,  and  is 
obtained  on  this  large  scale  by  passing 
chlorine  through  a  cold  solution  of  carbon- 
ate of  potash.  This  solution,  diluted  with 
as  much  again  of  water,  perfectly  de- 
stroys the  tints  which  spot  the  paper ;  it  also 
fixes  the  proof  perfectly,  and  imparts  very 
agreeable  tones.  The  hypochlorite  of  lime 
produces  the  same  effect.  We  consequently 
obtain  by  these  two  bodies  proofs  in  which 
the  lights  are  well  preserved. 

Hjrposulpliite  or  Soda.  Hypo ;  thiosul- 
phate  of  sodium;  antichlor.  Na^SgOg+SHjO. 
Large,  colorless  crystals,  very  soluble  in 
water.  Used  for  fixing  negatives  and  posi- 
tives; a  small  amount  added  to  the  iron 
developer  quickens  it. 

Hyposulphite  of  Soda  and  Gold.  AujSj 
03+3Na2S2034-4H20.  A  double  salt  of 
hyposulphite  of  gold  and  soda.  Is  formed 
by  adding  chloride  of  gold  to  a  hyposulphite 
of  soda  solution,  and  mixing  with  it  alcohol, 
when  it  will  crystallize  out  in  fine  needles, 
very  soluble  in  water.  Used  in  the  toning 
hath  for  positive  prints. 


Iceland  Moss.  A  species  of  lichen  found 
in  Iceland  and  the  mountainous  parts  of 
Europe ;  when  boiled  in  water,  it  first  swells 
up  and  then  yields  a  substance  which  gelat- 
inizes on  cooling.  Plain  paper  may  be  pre- 
pared with  Iceland  moss  as  follows : 


Chloride  of  Ammonium  or  Soda 
Purified  Gelatine 
Iceland  Moss    .... 
Water 


160  grains. 
20     •• 


Pour  boiling  water  upon  the  moss  and  gela- 
tine and  stir  until  the  latter  is  dissolved,  then 
cover  the  vessel  and  set  aside  until  cold; 
add  the  salt,  and  strain. 
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Iconometer.  View-meter ;  a  pocket  in- 
strument which  quickly  indicates  what  kind 
of  objective  to  use  in  order  to  take  a  jjicture 
of  a  certain  size  from  a  given  standpoint,  or 
to  ascertain  the  standpoint  suitable  for  a 
view  with  a  given,  objective.  The  figure 
illustrates  one  which  consists  of  a  hollow, 
four-cornered,  nickel  plated  brass  pipe,  about 
20  centimetres  in  length,  one  side  of  which 

Fig.  121. 


is  provided  with  a  millimetre  scale.  A  slide 
runs  along  the  tube,  into  which  the  frame, 
made  out  of  watch-steel  spring,  is  screwed. 
At  the  end  of  the  tube,  the  zero  point  of  the 
scale  is  fixed.  The  application  is  the 
same  as  in  all  similar  instruments.  The 
special  beauty  of  this  one  is  that  it  can  be 
closed  up.  The  frame  and  the  dioptre  find 
their  places  inside  the  tube,  and  the  whole 
apparatus  can  be  put  into  the  coat-pocket, 
just  like  a  lead-pencil. 

Illuminating-Box.  An  invention  of  Cap- 
tain Himly,  of  Berlin,  for  supplying  artifi- 
cial light  by  means  of  incandescent  lamps. 
The  first  great  desideratum  is  a  perfectly 
even  surface  of  illumination.  This  is  ob- 
tained on  the  following  principle :  A  metal 
box  of  special  form  is  both  screen  and  reflec- 
tor. Inside  of  this  box  (Fig.  122)  two  lamps 
are  placed  at  a  and  a\  The  reflectors  b  and 
b^  throw  all  the  light  on  the  back  of  the 
box  from  e  to  g.  The  only  opening  through 
which  the  light  can  get  out  is  between  the 
screens  /  and  f\  These  two  screens  also 
allow  no  particle  of  direct  light  to  pass  out 
of  the  box.  The  interior  of  the  box  is 
painted  dull  white.  As  a  result  of  this  ar- 
rangement the  source  of  illumination  is  an 
evenly  lighted  surface  of  indirect  rays.  The 
only  light  that  can  fall  upon  the  subject 
comes  from  this  surface.  This  scheme  can 
be  improved  in  many  ways.    The  best  form 


for  the  box  is  one  resembling  a  broadened 
parabola  ( Fig.  122).  This  saves  a  large  amount 


Fig.  123. 


Fig.  122. 


\ '  i  i  ; 


Fig.  125. 


of  the  side  rays.  Moreover,  the  bottom 
should  be  movable,  in  order  to  let  the  light 
reach    farther    downward  when    desirable. 
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The  illuminatin?j-box  is  placed  either  at  the 
end  of  a  long  swinging  arm  (Fig.  124)  or  on  a 
horizontal  rod  which  can  be  bent  so  as  to 
bring  it  to  any  desired  position  (Fig.  125). 
By  this  means  it  can  be  moved  at  any  de- 
sired rate,  from  one  side  to  the  other,  stop- 
ping or  going  at  will.  The  whole  construc- 
tion is  simple  and  inexpensive.  The  kinds 
of  light  that  can  be  used  are:  (1)  gaslight; 
(2)  electric  light;  (3)  magnesium  light; 
(4)  pyrotechnic  light.  With  gaslight,  two 
strong  lamps  are  placed  in  the  box;  if  the 
products  of  combustion  are  annoying,  they 
can  be  conducted  through  a  tube  along  the 
arm  to  a  chimney.  Best  of  all  is  the  electric 
light. 

Image.     (See  Photographic  Image.) 

Image,  Latent.  When  a  sensitive  dry 
plate  is  exposed  to  the  influence  of  light, 
the  sensitive  surface  undergoes  a  change,  the 
exact  nature  of  which  has  not  yet  been  made 
plain.  By  this  change  the  image  before  the 
lens  is  impressed  upon  the  plate,  but  is  in-  ! 
visible,  being  called  the  latent  (or  hidden) 
image.  It  is  made  plainly  visible  by  the 
application  of  developing  agents  suited  to 
the  composition  of  the  surface.  There  are 
two  theories  held  as  to  the  nature  of  the 
latent  image,  one  being  chemical,  the  other 
physical.  If  the  chemical  theory  is  correct 
the  effect  produced  on  the  plate  is  that  the 
bromide  of  silver  in  the  film  is  reduced  to 
a  sub-bromide.  By  the  ordinary  exposure 
given  to  dry  plates  the  reduced  molecules  of 
silver  sub-bromide  are  too  few  in  number  to 
form  a  visible  image,  hence  a  latent  image 
results.  According  to  the  physical  theory 
the  action  of  light  is  to  produce  a  change  in 
the  film,  destroying  the  equilibrium  pre- 
viously existing,  and  rendering  it  possible 
to  make  the  image  impressed  in  the  film 
visible  by  development. 

The  exact  nature  of  the  invisible  (or 
latent)  image,  however,  has  little  practical 
bearing  upon  the  development  of  the  image. 
It  is  sufficient  to  know  that  a  change  is  pro- 
duced by  light,  and  can  be  made  permanent. 

Imitation  Ground-Glass.  This  is  made 
by  spreading  a  solution  of  gum  tragacanth 
dissolved  in  the  white  of  eggs  upon  glass  i 
with  a  brush ;  or  using  skimmed  milk  in  the 
same  manner.  Skylights,  windows,  and  sash 
doors  may  be  made  impervious  to  external 
eyesight  and  glaring  sunlight  by  the  first 
coating,  while  the  last  answers  tbr  the 
focussing-glass  of  the  camera. 


Imperfections  in  Collodion  Negatives. 
These  are  fogging  (see  Fogging) ;  Hj>otH  of  va- 
rious kinds,  which  are  caused  by  the  use  of 
collodion  holding  small  particles  in  suspen- 
sion ;  turbidity  of  the  nitrate  bath  ;  dust  on 
the  surface  of  the  glass  at  the  time  of  pour- 
ing on  the  collodion;  from  small  holes  in  the 
slide  admitting  a  pencil  of  light ;  insoluble 
particles  in  the  pyrogallic,  acid;  causes 
which  render  the  iodide  of  silver  insensible 
to  light  at  particular  points,  making  a  trans- 
parent spot ;  concentration  of  the  nitrate  of 
silver  on  the  surface  of  the  film  by  evapora- 
tion ;  small  particles  of  undissolved  iodide  in 
the  collodion ;  the  alcohol  or  the  ether  con- 
taining too  much  water,  and  the  use  of  glass 
improperly  cleansed,    {^e  Spots.) 

Markings,  which  are  also  divided  into  a 
variety  of  kinds,  viz. :  A  reticulated  appear- 
ance on  the  film  after  developing,  often  caused 
by  using  collodion  containing  water,  or  by 
immersing  the  plate  too  quickly  in  the  bath, 
partially  precipitating  the  soluble  pyroxy- 
lin ;  oilg  spots  or  lines,  from  raising  the  plate 
out  of  the  nitrate  bath  before  it  has  been 
immersed  sufficiently  long  to  become  suffi- 
ciently wetted,  or  from  removing  it  before 
the  ether  on  the  surface  has  been  washed 
away,  or  from  re-dipping  the  plate  after  ex- 
posure to  light,  and  pouring  the  developer 
on  immediately,  or  from  the  nitrate  bath 
being  covered  by  an  oily  scum  ;  straight  lines 
traversing  the  film  horizontally,  from  a  check 
having  been  made  in  immersing  the  plate  in 
the  bath ;  curved  lines,  from  employing  the 
developer  too  strong,  or  not  pouring  it  over 
sufficiently  quick,  or  by  using  too  little  acetic 
acid  and  omitting  the  alcohol;  stains,  from 
too  small  a  quantity  of  fluid  having  been 
employed  to  develop  the  image :  irregular 
stride,  from  fragments  of  dried  collodion  ac- 
cumulating in  the  neck  of  the  bottle,  and 
being  washed  on  the  film  ;  wave-like  markings, 
caused  by  using  an  inferior  pyroxylin,  and 
most  seen  when  using  an  old  bath ;  stains  on 
the  upper  part  of  the  plate,  from  using  a  dirty 
slide ;  wavy  murks  at  the  lower  part  of  the 
plate^  from  the  collodion  being  too  thick  and 
glutinous,  from  reversing  the  direction  of 
the  plate  after  its  removal  from  the  bath,  or 
from  impurities  on  the  woodwork  of  the 
frame  ascending  the  film  from  capillary 
attraction ;  unarks  from  the  developer  not 
running  up  to  the  edge  of  the  film,  from  the 
film  not  having  set  sufficiently.  A  want  of 
intensity,  from  the  development  not  having 
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been  sufficiently  pushed,  from  the  collodion 
film  being  too  blue  and  transparent,  or  the 
collodion  being  too  new,  or  the  plate  having 
been  kept  too  long  between  exciting  and 
development,  or  the  bath  having  been  newly 
prepared  from  impure  nitrate,  or  the  light 
was  too  feeble ;  inferior  half-tones  with  great 
intensity  of  the  high  lights,  from  the  plate 
being  insufficiently  exposed,  the  collodion  of 
inferior  quality,  the  nitrate  bath  old  and 
partially  decomposed,  or  the  light  is  re- 
flected too  strongly  from  the  object;  the 
image  pale  and  misty,  from  over-exposure,  or 
there  is  diffused  light  in  the  camera  or  de- 
veloping-room,  or  from  the  presence  of  bro- 
mides or  chlorides  in  the  collodion ;  the  high 
lights  of  the  image  are  solarized  from  over- 
exposure of  the  plate,  organic  decomposition 
of  the  collodion,  or  from  acetate  of  silver 
and  other  organic  bodies  in  the  bath;  the 
imnge  dissolves  off  on  applying  the  fixing  agent, 
from  the  collodion  being  over-iodized;  the 
developer  does  not  run  up  to  the  edge  of  the 
plate,  from  using  collodion  nearly  anhydrous, 
and  the  nitrate  bath  is  new  and  contains 
very  little  alcohol ;  tl}^  film  peels  off,  from  the 
glass  not  being  clean  and  the  collodion  too 
thick. 

Imperfections  in  Collodion  Positives. 
Besides  those  common  to  both  negative  and 
positive,  as  above  described,  we  have  several 
peculiar  to  the  latter.  The  shadows  are  dark 
and  heavy,  from  the  plate  not  having  received 
sufficient  exposure  in  the  camera,  or  from  the 
film  being  very  transparent  and  the  silver 
solution  weak,  or  nitric  acid  is  present  in 
the  bath,  or  the  collodion  is  brown  from  free 
iodine ;  the  shadows  good,  but  the  lights  over- 
done, in  consequence  of  the  developer  having 
been  kept  too  long,  or  the  obj  ect  is  not  properly 
illuminated,  or  the  collodion  is  not  adapted 
for  positives  ;  the  high  lights  are  pale  and  fiat, 
the  shadows  misty,  from  over-exposure  in  the 
camera ;  the  picture  develops  slowly  and  span- 
gles of  metallic  silver  are  formed,  from  too 
much  nitric  acid  being  present  in  propor- 
tion to  the  strength  of  the  bath,  to  the  amount 
of  iodine  in  the  film,  and  to  the  quantity  of 
protosalt  in  the  developer;  circular  black 
spots  after  backing  up  with  the  varnish,  caused 
by  lifting  the  plate  too  quickly  out  of  the 
bath,  or  by  pouring  on  the  developer  at  one 
spot,  or  by  the  use  of  the  glasses  imperfectly 
cleaned  ;  the  image  becomes  metallic  on  drying, 
from  the  developer  (of  iron)  being  too  weak, 
or  free  nitric  acid  has  been  added  in  excess, 


or  the  proportion  of  nitric  acid  is  too  great 
in  the  (pyrogallic)  developer ;  green  or  blue 
tints  in  certain  parts  of  the  image,  from  the 
deposit  of  silver  being  too  scanty,  in  conse- 
auence  of  the  over-action  of  light,  or  the 
film  of  pyroxylin  being  too  thin;  vertical 
lines  and  mistiness  on  the  image,  from  using 
an  old  bath  much  reduced  in  strength,  by 
the  loss  of  nitrate  of  silver  and  want  of  alco- 
hol in  the  developer. 

Imperfections  in  Paper  Prints.  These 
are  ;  Markings  of  the  brush,  from  an  excess  of 
ammonia  in  the  nitrate  solution ;  the  prints 
are  marbled  and  spotty,  from  inferior  quality 
of  paper  which  does  not  imbibe  the  liquids 
evenly,  or  the  amount  of  nitrate  of  silver  in 
the  sensitizing  solution  is  not  sufficient ;  the 
prints  are  clean  on  the  surfojce,  but  spotted  when 
heldup  to  the  light,  owing  to  imperfect  fixation ; 
the  print  is  pale,  cold,  and  faded  in  appearance, 
from  the  chloride  of  silver  in  the  paper  being 
in  excess  with  regard  to  the  iree  nitrate  of 
silver,  or  from  using  a  too  weak  solution  of 
nitrate  of  silver,  or  from  the  paper  having 
been  kept  too  long  after  sensitizing;  the 
high  lights  are  of  a  yellowish  cast,  from  acidity 
of  the  toning  bath,  from  over-toning,  from 
allowing  the  bath  to  remain  idle  too  long 
and  decomposing,  or  the  paper  is  kept  too 
long,  or  the  washing  is  imperfectly  done,  or 
too  prolonged,  from  exposing  the  print  to 
light  during  toning  and  fixing,  or  from  too 
long  a  time  being  allowed  to  elapse  between 
printing  and  fixing ;  intense  bronzing  of  the 
deep  shadows,  from  too  great  transparency  in 
the  negative,  and  the  paper  being  salted  too 
strong  to  correspond  with  the  weakness  of 
the  negative ;  imperfect  definition,  from  bad 
paper  if  the  negative  is  a  good  one ;  yellow 
markings  over  the  shadows,  from  carelessness 
in  handling  the  paper,  washing  in  unclean 
dishes,  or  laying  them  down  or  together 
while  damp ;  small  specks  and  spots  of  differ- 
ent kinds,  from  black  spots  or  pin-holes  in 
the  negative,  from  metallic  specks  in  the 
paper,  from  insoluble  particles  floating  in 
the  bath,  or  from  coming  in  contact  with 
cyanide  of  potassium,  or  sulphuret  or  am- 
monia, etc.;  marbled  stains  on  the  surface  of 
the  print,  from  allowing  the  silver  solution  to 
stand  in  the  dish  unused  some  time  without 
filtering  ;  streaks  on  albumen  paper,  from  un- 
even coating  with  silver  solution,  and  the 
albumen  does  not  wet  readily ;  tJw  albumen 
flakes  off  the  paper,  from  the  bath  being 
alkaline. 
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Impurities  in  Photographic  Chemicals,  and  Tests  for  Same.    By  G.  M.  Jones,  M.P.S. 


Substance. 


Ammonia,  NH3    . 

Molecular  weight,  17 


Nitric  Acid,  H.NOs      . 
Molecular  weight,  63 


Hydrochloric  Acid,  HCl     . 
Molecular  weight,  36.5 


Sulphuric  Acid,  H2SO4 
Molecular  weight,  98 


Acetic  Acid(glacial)H,C2H302 
Molecular  weight,  60 


Citric  Acid,  H3C6H5O7H2O  . 
Molecular  weight,  210 

PyrogalUc  Acid,  (C6H3)H08 
Molecular  weight,  126 

Silver  Nitrate,  AgNOs. 
Molecular  weight,  170 

Potassium  Carbonate,  K2CO3 
Molecular  weight,  138 

Potassium  Iodide,  KI . 
Molecular  weight.  166 


Potassium  Bromide,  KBr   . 
Molecular  weight,  119 

Sodium  Carbonate,  NaeCOa 
Molecular  weight,  106 

Sodium  Chloride,  NaCl 
Molecular  weight,  58.5 


Potassium  Cyanide,  KCN 

Molecular  weight,  65 

and  Hydrate,  KHO 

Molecular  weight,  56 


Impurities  possibly  present. 


Carbonic  acid 
Dissolved  solid  matter 
Chlorides 


Sulphates      .... 

Lime 

Lead  is  often  present,  de- 
rived from  the  action  upon 
flint  glass  bottles. 

Traces  of  sulphuric  acid    . 

Chlorides       .... 

Peroxide  of  nitrogen  . 

Iodine  may  be  present  if  the 
acid  be  prepared  from  so- 
dium nitrate. 

Free  chlorine 

Sulphuric  acid     . 
Perchloride  of  iron     . 

Bisulphate  of  potassium     . 
Sulphate  of  lead  . 


Water 

Sulphurous  and  hydro- 
chloric acids. 

Aldehyde,  or  volatile  tarry 
matter. 

Organic  sulphuric  acid 

Tartaric  acid 


Metagallic  acid  . 
Free  nitric  acid  . 
Chlorides  and  sulphates 


Potassium  carbonate   . 
Sulphates  and  chlorides 
Potassium  lodate . 


Similar  to  potassium  iodide 


Chlorides  and  sulphates 


Chloride  of  calcium    . 
Chloride  of  magnesium 


Sodium  sulphate  . 
Potassium  carbonate  nearly 
always  present. 


Renders  lime-water  milky. 

Residue  left  on  evaporation. 

After  acidulating  with  nitric  acid  It  gives  a  precipi- 
tate with  silver  nitrate,  which,  after  washing,  is 
readily  soluble  in  ammonia  and  reprecipitatea  by 
nitric  acid. 

After  acidulating  with  nitric  acid  it  crives  a  precipi- 
tate with  barium  nitrate. 

A  white  precipitate  with  oxalate  of  ammonium. 

Black  precipitate  with  sulphuretted  hydrogen. 


After  dilution  it  gives  a  precipitate  with  barium 

nitrate. 
After  dilution  it  gives  a  precipitate  with  silver 

nitrate. 
The  acid  is  yellow. 
After  dilution  and  cooling  it  gives  a  blue  color  with 

starch,  paste,  or  mucilage. 

Liberates  iodine  from  solution  of  potassium  iodide. 

See  also  "  Chlorides,"  nitric  acid. 
As  above  for  nitric  acid. 
Yellow  color.     Brown  precipitate  with  anmionia 

added  till  it  smells  slightly. 
Residue  on  evaporation. 
Milkiness  on  ailution.     May  be  completely  freed 

from  lead  by  diluting  with  three  or  four  times  as 

much  water,  and  allowing  to  settle. 
Does  not  solidify  when  cooled  to  17°  C.  (53°  F.). 
White  precipitates  with  silver  nitrate. 

Blackens  in  the  light  after  adding  silver  nitrate. 

Smell  of  garlic. 

Strong  solution  of  potassium.  Acetate  added  to  a 
strong  solution  of  the  acid  will  deposit  white  crys- 
talline bitartrale. 

Black  residue,  insoluble  in  water. 


Reddens  litmus  paper.    (Neutral  silver  nitrate  does 
not  affect  litmus.) 

Same  as  for  ammonia. 


A  strong  solution  is  alkaline  to  test-paper. 

Same  as  for  ammonia. 

A  pretty  strong  solution  becomes  yellow  from  libera- 
tion of  iodine  on  addition  of  dilute  sulphuric  acid, 
or,  better,  a  strong  solution  of  citric  acid. 

See  potassium  iodide. 


Same  as  for  ammonia. 


Oxalate  of  ammonium  (after  adding  a  little  acetic 
acid)  gives  a  milkiness  or  precipitate  indicating 
calcium ;  filter  this  out  and  add  ammonia,  chlo- 
ride of  ammonium,  and  phosphate  of  sodium 
(clear  solutions).  A  precipitate  indicates  mag- 
nesium. Both  the  above  cause  dampness  in  wet 
weather. 

As  for  "sulphates"  in  ammonia. 

Effervescence  with  dilute  acids,  giving  off  a  gas, 
carbonic  anhydride,  which  renders  lime-water 
turbid. 


INCA 


108 


INDI 


Substance. 


KaoUn 


Water,  H2O   . 

Molecular  weight,  18 


Gelatine 


Ammonium  Bromide(NH4)Br 
Molecular  weight,  98 

Pyrogallic  Acid     . 

Potassium  Iodide  . 

Silver  Nitrate 

Sulphuric  Acid 


Hydrochloric  Acid 


Calcium  Chloride 


Pure  (?)  chemicals  generally 


Impurities  possibly  present. 


Tests. 


Chalk I  Effervescence  with  dilute  acids. 


Sulphates  and  chlorides     . 

Calcium  carbonate,  tempo- 
rary hardness. 

Ammonia,  almost  always 
present  in  distilled  and 
rain  water. 

Alum 

Fatty  matter .... 


Potassium  bromide  or  other 

non-volatile  bodies. 
Ammonium  chloride  . 
Powdered  glass     . 

Potassium  bromide 


Potassium  nitrate,  some- 
times present  in  the  fused 
sticks— not  in  the  crystals. 

When  vended  as  pure,  it  in- 
variably contains  a  trace 
of  iron.  Common  acid  is 
also  liable  to  contain 
arsenic,  selenium,  thal- 
lium, and  many  other  sub- 
stances. 

Organic  matter,  as  a  piece 
of  straw  in  a  carboy  of 
acid. 

Arsenic 

Some  yellow  samples  con- 
tain no  iron,  but  an  organic 
salt,  and  give  an  alkaline 
ash  on  ignition  of  the  resi- 
due after  evaporation. 

Calcium  hydrate  . 


Broken  glass,  bits  of  straw, 
wood,  paper,  etc. 


i  Same  as  for  ammonia. 
Deposited  by  boiling.    Test  as  for  calcium  chloride. 

See  Sodium  Chloride. 
Brown  coloration,  or  precipitate  with  Nessler's  re- 
agent. 

Ash,  sometimes  as  much  as  ten  per  cent. 
Separated  by  precipitation  with  alcohol.    Dissolved 

out  by  ether  or  benzene,  and  left  as  a  residue  on 

evaporation  of  the  solvent. 
Leaves  a  residue  when  heated. 

Same  as  for  chlorides  in  ammonia. 
Left  behind  on  solution. 

The  crystals  of  bromide  are  usually  more  transparent 
than  those  of  iodide,  but  no  reliance  can  be  placed 
on  this. 

Will  not  yield  the  full  quantity  of  chloride  on  pre- 
cipitation with  HCl.  Gives  a  purple  color  to  flame. 

No  easy  test  can  be  given,  as  the  substances  are  so 
numerous,  some  of  them  volatile,  and  most  require 
separation  from  the  acid  before  detection. 


Gives  a  brown  color  to  the  acid. 


Marsh's  test. 

Reinsh's  test ;  a  small  piece  of  copper  foil  becomes 
coated  on  boiling  in  dilute  acid. 


The  clear  filtered  solution  made  with  distilled  water 
is  alkaline  to  test-paper,  and  gives  a  precipitate  on 
breathing  into  it  through  a  tube. 

These  impurities  either  float  or  sink  on  solution, 
and  may  easily  be  seen. 


Incandescent  Gaslight.  Welsbach  in- 
candescent lamps ;  a  gas-jet,  invented  by  Dr. 
C.  Auer  v.  Welsbach,  requiring  a  Bunsen 
burner,  allowing  but  a  comparatively  small 
stream  of  gas  to  pass,  in  connection  with 
cotton  saturated  with  substances  obtained 
from  rare  earths  or  clays.  This  so-called 
stacking  is  brought  to  white-heat  by  the  gas 
flame.  The  resulting  very  intense  light  is 
strong  enough  for  photographic  purposes. 

Incidence,  Angle  of.  When  a  ray  of  light 
passes  a  given  point  on  any  surface,  the 
angle  made  by  the  ray  with  a  perpendicular 
drawn  to  the  surface  at  the  point  referred  to, 
is  the  angle  of  incidence,  which  is  identical 
with  the  angle  of  reflection. 

India-Ink.  A  pigment  consisting  in  the 
main  of  soap,  tallow,  wax,  and  any  kind  of 
gum  or  resin,  also  some   coloring   matter 


(usually  lamp-black).  Used  for  retouching 
prints  and  enlargements,  also  as  coloring 
matter  in  carbon  prints. 

India-Ink  Outlmes.  Prints  made  on  plain 
salted  paper,  fixed  without  toning,  then 
outlined  with  India-ink,  and  afterward 
bleached  with  bichloride  of  mercury  until 
they  have  the  appearance  of  ink  sketches  ; 
are  used  by  photo-engravers.  (See  Bleaching 
Prints,  etc) 

India-Rubber,  or  Caoutchouc.  The  dried 
juice  of  certain  tropical  plants.  It  is  a  com- 
pound of  hydrogen  and  carbon.  AVhen  pure 
it  is  white  in  color.  It  is  used  in  photog- 
raphy, when  dissolved  in  benzene,  chloro- 
form, or  methylated  ether,  as  a  mountant, 
and  occasionally  as  a  substratum  in  certain 
dry  processes. 

India-Rubber  Bath.     A  vessel  made  of 
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India-rubber  to  contain  the  silver  solution 
for  sonsitizinir. 

India-Rubber  Collodion.  Collodion  made 
with  the  milk  of  the  rubber  tree,  sensitized 
in  the  usual  way  with  iodide  of  ammonium 
and  cadmium,  and  bromide  of  cadmium. 

India-Rubber  Solution.  To  make  this, 
take  1  drachm  caoutchouc,  cut  it  up  fine,  and 
put  it  into  a  bottle,  then  pour  upon  it  12 
ounces  pure  benzole  (benzene)  and  set  it  by 
the  fire,  shaking  occasionally  until  all  the 
rubber  is  dissolved.  If  not  thick  enough  to 
suit  your  purpose  add  more  rubber,  and  be 
careful  not  to  cork  the  bottle  too  tight  or  it 
may  burst. 

Indices  of  Refraction.  The  sine  of  the 
angle  of  incidence,  the  sine  of  the  angle  of 
refraction  being  taken  for  unity.    (See  Lens.) 

Indigo.  CigHioNjOa.  Dark-blue  powder, 
insoluble  in  water,  alcohol  and  ether ;  solu- 
ble in  strong  sulphuric  acid  and  creosote. 
Used  as  a  pigment  in  photographic  coloring 
processes. 

Indophenol.  Syn.,  Napthalene-blue.  Sug- 
gested, instead  of  azaline,  in  combination 
with,  malachite-green,  as  a  color  sensitizer  in 
orthochromatic  work. 

Inflection.  An  optical  term  used  to  de- 
note the  bending  of  the  rays  of  light  when 
they  reach  the  edge  of  an  opaque  body. 
Diffraction  is  perhaps  a  better  term  than  in- 
flection. 

Ink  for  Writing  on  Photograplis.  A  good 
white  ink  suitable  for  this  purpose  can  be 
made  by  mixing  barium  sulphate  (precip.) 
with  thin  gum-arabic  solution.  For  an  ink 
with  which  to  write  titles  or  descriptive 
matter  upon  the  dark  portion  of  a  photo- 
graph use  the  following  solution : 

Potassium  Iodide        ....  20  parts. 

Distilled  Water 60    " 

Iodine 2    " 

Gum-Arabic 2    " 

Ink  Process.  Used  for  making  prints  in 
ink  from  photographic  negatives.  In  the 
flrst  place  blue  prints  are  made,  the  iron  salt 
in  which  is  then  changed  into  ink  by  treat- 
ment with  gallic  acid.     (See  Index.) 

Inorganic.  All  substances  which  are 
neither  animal  nor  vegetable  are  termed  in- 
organic. 

Insensitiveness.  When  for  any  reason  a 
sensitive  surface  refuses  to  record  the  impres- 
sion after  due  exposure  to  light,  it  is  said  to 
be  insensitive.  This  defect  is  sometimes 
found  in  old  unexposed  films. 


Instantaneous  Lens.  Any  lens  which 
will  give  a  sharply  defined  image  when  used 
with  a  large  aperture,  may  be  called  an  in- 
stantaneous lens,  and  is  suitable  for  instan- 
taneous work.  Most  rapid  rectilinears,  por- 
traits, and  wide-angle  lenses  are  sufficiently 
rapid  for  this  purpose. 

Instantaneous  Photography.  Since  the 
sensitive  dry  plates  have  come  into  general 
use  the  securing  of  negatives  of  moving  ob- 
jects has  been  placed  within  the  grasp  of  the 
average  worker.  Instantaneous  photography 
comprises  the  photography  of  motion  in 
every  form  and  phase.  For  such  work  a 
quick  plate,  rapid  lens  and  shutter,  skill  and 
experience  are  essential.  A  good  light  is 
also  indispensable.  Among  the  principal 
achievements  of  instantaneous  photography 
during  the  past  few  years,  the  photographing 
of  flying  bullets,  cyclones  on  the  move,  light- 
ning, and  animal  locomotion  stand  conspicu- 
ously. 

Instantaneous  Positive  Paper.  This  is 
made  in  several  ways,  from  which  the  fol- 
lowing formulae  are  selected : 

No.  1.  The  paper  is  first  brushed  over  with 
a  solution  made  of 

Bromide  of  Potassium      .       .       .4  grains. 
Iodide  of  Potasssum         ...    1  grain. 

Gallic  Acid %    " 

Water 1  ounce. 

and  dried.    It  is  then  sensitized  with 

Nitrate  of  Silver     ....    20  grains. 
Acetic  Acid,  No.  8  ,       .       .       .1  drachm. 
Water 1  ounce. 

Expose  wet  to  the  solar  camera,  or  dry  under 
the  pressure  frame,  and  develop  with  a  satu- 
rated solution  of  gallic  acid  (filtered),  add- 
ing occasionally  a  drop  or  two  of  the  silver 
solution  until  the  desired  strength  is  ob- 
tained. Fix,  tone,  and  wash  in  the  usual 
way.  The  whole  operation  must  be  conducted 
by  the  feeble  light  of  a  candle  or  lamp,  as 
the  least  daylight  will  darken  the  whole 
sheet. 

No.  2.  Make  a  saturated  solution  of  chlo- 
ride of  mercury.  To  one  ounce  of  this  solu- 
tion add  one  pint  of  water.  Float  the  paper 
on  this  solution  and  when  dry  sensitize  with 

Nitrate  of  Silver             .       .       .    1>^  ounce. 
Water 1     " 

When  dry  expose  in  the  pressure  frame. 
The  paper  must  not  come  in  contact  with  the 
light  until  the  moment  of  exposure.     The 
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print  is  at  first  feeble,  but  is  strengthened  by 
means  of  a  solution  of 


Protosulphate  of  iron 
Glacial  Acetic  Acid  . 
Water  .... 


15  grains. 
1  drachm. 
1  ounce. 


It  is  necessary  to  watch  carefully  so  as  to 
stop  the  development  in  time.  Wash  imme- 
diately in  several  waters  and  fix  in  hyposul- 
phite of  soda. 

No.  3.  First  the  paper  is  salted  with  solu- 
tion of 


Common  Salt  from 
Lemon-juice  from 
Filtered  Rain-water 


6  to  10  grains. 
1  to  3  drops. 
]  ounce. 


Use  a  fresh  lemon,  and  cut  it  with  an  ivory 
knife,  or  make  a  hole  in  it  with  a  pointed 
stick.  Filter.  The  paper  should  remain  in 
this  bath  at  least  two  minutes.  Dry.  Ex- 
cite with 


Nitrate  of  Silver  from 

Lemon-juice 

Water. 


20  to  30  grains. 
10  minims. 
1  ounce. 


Filter,  and  float  the  paper  for  two  or  three 
minutes,  and  dry.  Expose  in  the  pressure 
frame,  or  behind  the  solar  camera  until  a 
faint  impression  is  visible,  then  intensify 
with  fresh  solution  (well  dissolved  and 
filtered)  of 

Gallic  Acid 4  grains. 

Water 1  ounce. 


to  the  required  strength, 
and  fix  in 


Wash  immediately 


Hyposulphite  of  Soda       ...     1  ounce. 
Water 20  ounces. 

Let  it  remain  in  the  bath  for  fifteen  or  twenty 
minutes ;  wash  well  and  hang  up  to  dry. 
All  photographic  prints  upon  paper  should 
be  washed  in  running  water  from  six  to  six- 
teen hours.  In  no  case  shchild  instantaneous 
papers  be  exposed  to  daylight  previous  to 
fixation. 

Instantaneous  Shutters.  For  the  general 
run  of  photographic  work  the  lens  cap  is  all 
that  is  needful  for  the  regulation  of  the  ex- 
posure of  the  plate.  With  very  rapid  plates, 
and  when  photography  of  moving  objects  is 
in  question,  an  exposure  shutter  which  will 
permit  of  an  exposure  of  any  desired  frac- 
tional period  of  time  is  necessary.  Such  a 
shutter  is  called  an  instantaneous  shutter, 
and  may  be  obtained  commercially  in  many 
different  forms,  of  which  the- old  and  well- 


known  drop  shutter  is  a  good  example.  The 
most  recent  developments  in  the  direction  of 
exposure  shutters  can  be  seen  on  reference 
to  the  catalogue  of  any  dealer  in  photogra- 
phic supplies. 

Intaglio.  An  engraving  sunken  or  hol- 
lowed out  so  that  an  impression  therefrom 
would  give  the  appearance  of  a  bas-relief. 
(See  Photographic  IVocesses  and  Lithography.) 

Intaglio  Processes.  Processes  of  engrav- 
ing by  which  the  image  obtained  is  sunken 
below  the  surface  of  the  plate  instead  of  be- 
ing in  relief,  are  called  intaglio  processes. 
(See  Photogravure.) 

Intense.  In  photography  that  degree  of 
darkness  in  the  shadows  of  a  picture  (nega- 
tive) impervious  to  light.  Sometimes  con- 
founded with  density,  which  means  opacity 
from  the  closeness  of  the  atoms  in  the  sen- 
sitized collodion  film.  A  picture  may  be 
intense  without  density,  but  cannot  be 
dense  without  intensity.  The  collodion 
film,  however,  may  be  dense  without  inten- 
sity before  exposure.     (See  Density.) 

Intensification.  The  name  given  to  the 
process  by  which  the  density  of  a  negative 
or  positive  image  is  increased  or  made  more 
intense.  Wet  collodion  plates  may  be  in- 
tensified simply  by  re-development,  by 
which  the  deposit  of  silver  upon  the  plate  is 
increased.  Dry  plates  may  be  intensified 
either  by  the.  substitution  method  or  by  in- 
creasing the  deposit  of  silver,  as  with  collo- 
dion plates.  The  favorite  method  is  to 
bleach  the  image  with  mercuric  chloride  and 
afterward  immerse  it  in  ferrous  oxalate.  In 
this  method  the  two  chief  precautions 
necessary  are  to  eliminate  the  hypo  that 
remains  after  washing  before  treating  the 
negative  with  mercuric  chloride,  and  to 
wash  away  the  excess  of  mercuric  chloride 
before  using  the  ferrous  oxalate.  The  first 
is  done  by  a  few  minutes'  soaking  in  an 
acidified  alum  solution,  and  by  applying  the 
ferrous  oxalate  in  a  dull  light,  such  as  is 
used  for  manipulating  carbon  tissue  and 
printing-out  papers  in.  If  a  little  mercuric 
chloride  is  left  when  the  ferrous  oxalate  is 
added,  its  only  effect  will  be  to  retard  the 
blackening  of  the  image. 

The  intensification  method  here  indicated 
may  be  briefiy  stated  as  follows :  The  nega- 
tive to  be  intensified  is  first  thoroughly 
washed,  and  then  bleached  with  mercuric 
chloride  in  the  ordinary  way.  It  is  then 
thoroughly  washed  again  and  flowed  over 
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with  a  ferrous  oxalate  solution  prepared  as 
follows:  Pour  one  ounce  of  a  saturated 
solution  of  ferrous  sulphate  into  five  or  six 
ounces  of  a  saturated  solution  of  potassium 
oxalate  acidified  with  oxalic  acid,  and  then 
add  three  or  four  ounces  of  water. 

The  result  of  this  method  of  intensifica- 
tion is  that  each  atom  of  silver  in  the  origi- 
nal image  has  now  come  into  association 
with  an  atom  of  mercury,  and  the  intensified 
image  is  amenable  to  further  intensification, 
as  was  the  original  one. 

A  Copper-Silver  Intensification  Method. 
Plunge  the  negative  into  a  solution  made  as 
follows : 

Sulphate  of  Copper  ....  6  parts. 
Bromide  of  Potassium  ...  1  part. 
Water 100  parts. 

In  this  solution  the  image  is  bleached 
with  more  or  less  rapidity.  The  intensity 
obtainable  may  be  graded  by  prolonging 
the  time  of  immersion  in  this  bath.  When 
bleached  the  negative  should  be  placed  in  a 
bath  of  nitrate  of  silver  solution  1  to  5, 
when  it  will  acquire  its  natural  color,  with 
added  strength. 

Gallic  Acid  and  Silver  Intensifier.  This 
acts  considerably  slower  than  the  above,  and 
for  this  reason  is  to  be  preferred. 

SOLUnON  A. 

Gallic  Acid 1  part. 

Alcohol 10  parts. 

Solution  B. 

Silver  Nitrate 1  part. 

Glacial  Acetic  Acid    .       .       .       .  3^    " 

Distilled  Water 16  parts. 

The  plate  must  be  absolutely  freed  from 
hypo  as  described  above,  and  for  use  mix 
one  part  of  solution  A  with  four  parts  of 
distilled  water  and  add  a  few  drops  of  B. 
This  may  be  used  in  daylight  and  the  solu- 
tions will  keep  clear  for  some  time. 

In  consequence  of  the  alcohol  the  solution 
flows  badly  on  some  plates  and  therefore  it 
is  advisable  to  soak  the  plates  first  in  a  dilute 
alcohol  1 : 4,  or  else  to  omit  the  alcohol  alto- 
gether from  the  above  formula  and  use  an 
aqueous  saturated  solution  of  gallic  acid  and 
aad  to  it  an  equal  quantity  of 

Silver  Nitrate 1  part. 

Glacial  Acetic  Acid    .       .       .       .     1    " 
Distilled  Water 60  parts. 

Mercuric  Chloride  and  Ammonia  Method. 
In  this  method,  which  is  commonly  followed, 
the  negative,  after  a  thorough  washing,  is 


bleached  in  a  saturated  aqueous  solution  of 
mercuric  chloride  strongly  acidified  with 
hydrochloric  acid,  and  the  image  is  black- 
ened with  a  solution  of  1  drachm  of  ammo- 
nia in  1  ounce  of  water. 

Potassio-  Cyanide  of  Silver  Intensifier.  The 
negative  is  bleached  in  the  ordinary  way, 
washed  well,  and  then  blackened  in  the  fol- 
lowing solution : 

Potassium  Cyanide  ....    20  grains. 

Silver  Nitrate 20       " 

Distilled  Water        ....     2  ounces. 

There  should  always  be  a  white  flocculent 
precipitate  in  this  solution,  and  if  there  is 
not,  more  silver  nitrate  should  be  added  till 
on  shaking  a  permanent  precipitate  is  formed. 
The  negative  quickly  turns  dark  brownish- 
black  in  this  solution,  and  it  should  not  be 
allowed  to  remain  too  long  or  the  half-tones 
are  attacked. 

Intensification  with  Hydroquinone.  The 
negative  is  immersed  in  a  solution  of 

Old  Hvdroquinone  Bath    .       .       .55  parts. 
Citric  Acid  1 :  10          .       .       .       .    20     " 
Red  Potassium  Prussia te  1 :  10          .10     " 
Water 50     " 

Mix  in  the  order  given. 

In  from  two  to  three  minutes  the  negative 
darkens,  and  when  the  desired  intensity  is 
reached,  wash  the  negative  in  running  water 
for  ten  or  fifteen  minutes. 

If  your  negatives  are  stained  yellow,  if 
they  are  harsh  and  not  transparent,  treat 
them  in  this  bath  and  the  yellowness  disap- 
pears, the  contrasts  are  softened  down,  and 
the  whole  picture  becomes  very  fine. 

Cassebaum's  Intensifier.  Negatives  can  be 
evenly  and  vigorously  intensified  in  the  fol- 
lowing way:  First  steep  the  plate  in  a 
faintly  acid  solution,  then  soak  it  in  the  fol- 
lowing bath : 

Nitric  Acid         .....       1  part. 

Water 960  parts. 

Chrome  Alum 48     *' 

Rinse  the  plate  well,  then  treat  it  in  the 
following  way.    Prepare 

A. 

Gallic  Acid 120  parts. 

Alcohol 480      " 

B. 
Nitrate  of  Silver        ....     30  parts. 
.    Water 480     " 

Mix  thirty  parts  of  each  of  the  above  so- 
lutions, then  add  thereto  480  parts  of  water ; 
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cover  the  plate  with  the  solution  and  leave 
it  therein  until  the  required  density  is  ob- 
tained.    Then  wash. 

Whatever  method  of  intensification  is 
employed  it  is  very  important  that  the  neg- 
ative should  be  freed  from  hypo  soda  and 
thoroughly  washed.  Upon  this  depends  the 
success  of  the  operation  and  the  permanency 
of  the  negative.  To  free  the  negative  of 
hypo  soda  various  methods  are  suggested. 
The  best  plan  is  a  thorough  and  careful 
washing.  Another  method  is  to  immerse 
the  negative  in 

Water 2V^  ounces. 

Hydrogen  Peroxide     .       .       .     >i  drachm. 

for  ten  minutes  and  afterward  wash  it  to 
free  it  from  the  hydrogen  peroxide. 

As  to  the  best  time  to  intensify  a  negative 
opinion  is  divided.  Negatives  intensified 
while  still  wet  or  moist  seem  to  attain  greater 
density  with  less  gradation  than  those  in- 
tensified after  they  have  been  allowed  to 
dry. 

Intensifier.  The  solution  which  brings  a 
weak  negative  up  to  proper  vigor  or  inten- 
sitv. 

Intensifying.  The  art  of  increasing  the 
intensity  of  a  negative  after  development 
and  fixing. 

Intensity.  That  state  of  the  finished 
negative  which  prevents  the  transmission  of 
light  through  the  shadows;  the  degree  of 
opacity  of  the  image,  and  the  extent  to 
which  it  obstructs  transmitted  light. 

Interference  of  Light.  Designating  the 
phenomenon  that  two  rays  of  light  falling 
on  the  same  point  when  meeting  either  in- 
crease or  annihilate  their  effect. 

Interior.  A  term  in  photography  applied 
to  indoor  work.  Interior  photography  has 
become  one  of  the  most  important  branches 
of  the  art,  and  requires  the  utmost  skill  and 
knowledge  for  its  perfect  accomplishment. 
For  the  successful  photographing  of  inte- 
riors of  buildings  a  camera  equipped  with 
swing  back,  rising  front,  and  square  bellows 
is  necessary;  a  good  wide-angle  lens  and 
a  moderately  rapid  plate,  preferably  non- 
halation  if  windows  facing  the  sky  are  to  be 
included  in  the  picture.  The  question  of 
exposure  can  only  be  decided  by  the  appear- 
ance of  the  image  upon  the  ground-glass, 
the  best  results  following  generous  exposure. 
Development  should  be  given  careful  atten- 
tion and  should  proceed  slowly,  a  developer 


which  will  give  abundant  detail  being  pref- 
erable, such  as  metol.  For  large  prints  of 
interior  views  a  matt-surface  paper,  such  as 
bromide  or  plain  salted  paper,  gives  the  best 
results. 

Inulin.  A  peculiar  starch-like  substance. 
It  may  be  obtained  by  boiling  elecampane 
in  four  times  its  weight  of  water,  and  allow- 
ing the  decoction  to  repose  for  a  short  time. 
It  is  distinguished  from  starch  hy  the  pre- 
cipitate formed  in  the  cold  decoction  by  an 
infusion  of  gall  nuts,  not  disappearing  until 
the  liquid  is  heated  to  above  212°  F.  Inu- 
lin is  soluble  in  boiling  water,  but  separates 
as  the  liquid  cools.  Used  in  photography 
as  a  sensitive  film  for  glass  or  paper. 

Invisible  Image.  After  exposure  of  the 
photographic  sensitive  film  to  the  action  of 
light  in  the  camera  no  change  in  its  state 
can  be  observed,  and  yet  an  image  of  the 
object  in  the  focus  of  the  camera  is  im- 
pressed ;  the  image  in  this  stage  of  the  pro- 
cess is  termed  invisible  or  latent.  (See 
Latent  Image.) 

lodate.  A  compound  formed  of  iodic 
acid  and  a  base  in  definite  proportions.  The 
iodates  resemble  the  chlorates  of  corre- 
sponding bases.  They  may  be  easily  recog- 
nized by  the  development  of  free  iodine 
when  treated  with  sulphurous,  phosphorous, 
and  hydrochloric  acids  and  other  deoxidiz- 
ing agents,  and  by  their  solutions  being  con- 
verted into  iodides  when  treated  with  sul- 
phuretted hydrogen.  They  are  all  of  spar- 
ing solubility,  and  many  are  quite  insoluble 
in  water.  All  the  insoluble  iodates  may  be 
obtained  from  the  iodate  of  potassa,  by  de- 
composing it  in  solution  by  a  solution  of  a 
soluble  salt  of  a  base.  lodate  of  silver 
sometimes  forms  in  the  collodion  film,  and 
retards  its  sensitiveness.  This  may  be  pre- 
vented by  adding  to  dark  collodion  a  few 
drops  of  the  oil  of  cloves,  or  cinnamon,  etc. 
The  iodates  have  a  retarding  effect  in  collo- 
dion and  are  of  little  utility.  (See  Hydrw- 
date.) 

Iodic  Acid.  An  acid  compound  of  iodine 
and  oxygen. 

Iodide.  A  union  of  iodine  with  a  base. 
Nearly  all  the  iodides  are  employed  in  pho- 
tography as  sensitizers,  the  proportions  being 
from  5  to  8  grains  of  iodide  to  1  ounce  of 
solution.     (See  also  Hydriodate.) 

Iodide  of  Aluminium.  Subject  iodide  of 
lead  and  sesquisulphate  of  alumina  to  gentle 
ebullition  for  some  time  in  a  large  quantity 
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of  water;  one  pjtrt  of  iodide  of  lead  will 
recjuire  about  two  parts  of  commercial  ses- 
Quisulnhate  of  alumina.  The  liquor  then 
nltered  from  the  residual  matter,  and  sul- 
phuretted hydrogen  is  allowed  to  pass 
through  for  a  few  seconds ;  it  is  again  filtered 
and  evaporated  to  dryness ;  the  iodide  of 
aluminium  may  then  be  dissolved  out  with 
alcohol,  or,  after  treating  with  sulphuretted 
hydrogen,  iodide  of  Ijarium  may  be  careftilly 
added  as  long  as  any  precipitate  is  formed ; 
this,  separated  from  the  sulphate  of  baryta 
and  evaporated  to  dryness,  is  sufficiently 
pure  for  ordinary  purposes. 

Iodide  of  Ammonium.  Ammonium  iodide. 
NH^I.  White  powder,  easily  decomposed 
by  air  (becoming  yellow),  requiring  tight 
bottling;  soluble  in  water  and  alcohol. 
Used  in  collodions. 

Iodide  of  Cadmium.  Cdl,.  Long,  white, 
six-sided  tablets,  very  soluble  in  water  and 
alcohol;  turns  yellow  in  the  light.  Used 
like  iodide  of  ammonium. 

Iodide  of  Calcium.  Cdl,.  Colorless 
deliquescent  needles,  very  soluble  in  water 
and  alcohol.  Used  to  iodize  negative  collo- 
dion. 

Iodide  of  Lithium.  Lil.  White  powder, 
very  soluble  in  water,  alcohol,  and  ether ; 
becomes  brown  and  melts  in  the  air.  Is 
sometimes  used  for  iodizing  collodion. 

Iodide  of  Mercury.  Hglj.  Formed  by 
mixing  a  solution  of  iodide  of  potassium  with 
free  surplus  of  this  salt,  with  a  solution  of 
a  salt  of  the  peroxide  of  mercury  (red  pre- 
cipitate), in  which  the  forming  red  iodide  of 
mercury  is  re-dissolved.  Used  to  strengthen 
negatives. 

Iodide  of  Platinum.  (Periodide.)  Formed 
by  the  action  of  iodide  of  potassium  on  a 
weak  solution  of  the  bichloride  of  platinum, 
(See  Platinotype. ) 

Iodide  of  Potassium,  (KI.)  A  salt  crys- 
tallizing in  cubes  and  prisms,  very  deliques- 
cent in  damp  air;  very  soluble  in  water,  far 
less  so  in  alcohol ;  reacts  to  alkali.  Used  as 
iodizer  in  collodion,  also  mixed  with  gelatine 
emulsion  and  oxalate  and  iron  developer. 
(Retarder,) 

Iodide  of  Silver.  Agl.  Yellow  precipi- 
tate, formed  by  adding  a  solution  of  silver 
salt  (nitrate  of  silver)  to  a  solution  of  iodide 
of  potassium  or  of  cadmium.  Is  insoluble  in 
water,  alcohol,  and  ammonia,  soluble  in 
hyposulphite  of  soda,  iodide  of  potassium,  and 
cyanide  of  potassium.     With  free  nitrate  of 


silver  it  is  very  light-sensitiv^.  Used  in 
negative  processes. 

Iodide  of  Sodium.  Nal.  White  powder, 
very  soluble  in  water  and  alcohol ;  decom- 
poses in  the  air.  Used  to  iodize  collo- 
dion. 

Iodide  of  Starch.  A  compound  of  a  deep- 
blue  color  formed  by  the  union  of  iodine 
and  starch.  This  is  a  valuable  substance 
for  detecting  the  presence  of  silver ;  by  add- 
ing iodide  of  starch  to  solution  of  any  sub- 
stance containing  silver,  iodide  of  silver  will 
be  thrown  down. 

Iodide  of  Zinc.  Znl.  Easily  decomposed, 
deliquescent  crystals,  very  soluble  in  water. 
Used  to  iodize  collodion.  It  does  not  keep 
long. 

Iodine.  Gray-black  tablets  of  metallic 
lustre,  evaporating  even  at  common  temper- 
atures. Little  soluble  in  water,  quite  soluble 
in  alcohol,  ether,  and  solution  of  iodide  of 
potassium.  Solution  of  iodine  in  gelatine  and 
collodion  emulsions  prevents  fog,  but  de- 
creases sensitiveness. 

Solutions  containing  iodates  yield,  with 
nitrate  of  silver,  a  white  precipitate  soluble 
in  ammonia;  the  iodides  under  the  same 
circumstances  give  a  pale-yellowish  precipi- 
tate with  nitrate  of  silver,  scarcely  soluble 
in  ammonia,  a  bright-yellow  one  with  an 
acetate  of  lead,  and  a  scarlet  one  with  the 
bichloride  of  mercury.  The  iodates  defla- 
grate when  thrown  on  burning  coals,  but 
the  iodides  do  not.  The  iodates  may  also 
be  tested  as  iodides,  by  first  heating  them  to 
redness,  by  which  they  lose  their  oxygen, 
and  are  converted  into  iodides. — Cooky. 

Both  in  the  waxed  paper  and  the  collodion 
process  the  solutions  often  contain  a  small 
quantity  of  free  iodine.  This  iodine,  in 
contact  with  the  silver  bath,  produces  a 
mixed  iodide  and  iodate  of  silver,  and  liber- 
ates nitric  acid.  It  thus  retards  the  sensi- 
tiveness of  the  film  in  proportion  to  the 
quantity  of  iodine  present.  Collodion  of  a 
fiill  yellow  color  is  less  sensitive  than  the 
same  rendered  colorless ;  and  when  enough 
iodine  has  been  liberated  to  give  a  red  or 
brown  tint,  double  the  exposure  will  be 
probably  required.  If  brown  collodion  be 
much  used  the  nitrate  bath  may  become  suf- 
ficiently contaminated  with  free  nitric  acid 
to  interfere  with  the  sensitiveness  of  the 
film.  A  little  free  iodine  is,  however,  often 
useful  in  collodion  for  positives  to  diminish 
the  intensity  and  to  keep  the  shadows  clear 
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during  the  development.  In  cases  of  fog- 
ging of  the  negative  collodion,  a  little  free 
iodine  is  also  advantageously  used.  Iodine 
is  also  advantageously  used  in  the  silver 
bath. — H.  H.  SnelUng. 

Iodine  Tincture.  A  concentrated  solu- 
tion of  iodine  in  strong  alcohol. 

Iodized.  The  collodion  or  other  photo- 
graphic substance  employed  for  the  recep- 
tion of  the  image  is  termed  iodized  when 
iodine  is  added  to  it  to  render  it  sensitive. 

Iodized  Albumen.  Albumen  containing 
an  iodide.  Iodized  albumen  is  used  both 
for  taking  negatives  on  glass  and  for  print- 
ing positives  on  paper.  The  negative  process 
on  albumen  is  due  to  Mr.  J.  A.  Whipple, 
of  Boston.  The  usual  method  of  iodizing 
albumen  is  as  follows:  Take  the  whites 
of  three  eggs,  which  will  give  about  18 
drachms  of  albumen,  add  six  drops  glacial 
acetic  acid  and  stir  the  whole  together  with 
a  glass  rod  for  two  minutes,  then  leave  it  to 
rest  for  an  hour.  Now  slightly  plug  the 
neck  of  a  clean  glass  funnel  with  a  piece  of 
sponge,  and  pass  through  it  a  few  drops  of  dis- 
tilled water  to  moisten  it ;  then  place  on  the 
sponge  one  scruple  of  iodide  of  ammonium 
and  on  the  top  of  it  pour  the  semi-coagulated 
albumen,  and  two  drachms,  by  measure,  of 
molasses.  This  passes  readily  through,  dis- 
solving in  its  passage  the  iodide  of  ammo- 
nium. The  result  should  be  a  perfectly 
limpid  solution ;  if  such  is  not  the  case  press 
the  sponge  more  tightly  into  the  neck  of  the 
funnel  and  filter  till  it  is  so.  (See  Albumen 
Process,  etc.) 

Iodized  Collodion.  A  solution  of  iodide 
and  bromide  salts  in  plain  collodion.  (See 
Collodion.) 

Iodized  Paper.  Paper  prepared  with  a 
solution  of  a  salt  of  iodine  for  printing  by 
development.  Besides  the  formulas  given 
under  Instantaneous  Positive  Paper  (which 
see),  the  following  may  be  used :  Spread  the 
paper  with  a  solution  of  the  double  iodide 
of  silver  and  potassium,  let  it  dry  gently  but 
completely ;  then  immerse  it  in  pure  water, 
iodized  side  downward,  for  from  three  to 
five  minutes,  according  to  temperature,  to  get 
rid  of  the  whole  of  the  iodide  of  potassium, 
and  hang  it  up  to  dry.  The  solution  of  the 
double  iodide  cannot  be  diluted  with  water 
beyond  a  certain  extent,  as,  if  excess  of 
water  be  added  to  it  or  used  to  dissolve  its 
crystals,  decomposition  ensues.  But  one 
sheet  should  be  washed  at  the  same  time  in 


the  same  dish,  and  care  rtiust  be  taken  to 
exclude  air-bubbles.  This  paper  is  sensi- 
tized with  the  gallo-nitrate  of  silver  either 
by  brushing  or  floating.  This  process  is  now 
superseded  by  the  gelatine  emulsion  paper 
printing  nrocess. 

Iodized  Waxed  Paper.  This  is  in  reality 
"  bromo-iodized  waxed  paper,"  and  is  used 
for  negatives.     Make  it  by  dissolving  in 

Water 16  ounces. 

Iodide  of  Potassium       ...  200  grains. 

Bromide  of  Potassium   .       .       .  50      " 

Sugar  of  Milk 200      " 

and  add  tincture  of  iodine  till  the  solution  is 
of  a  brown-sherry  tint,  then  a  fluidounce  of 
strong  gum-water.  In  this  soak  the  paper 
for  two  hours  and  dry.  When  used  sensitize 
in  a  bath  of  aceto-nitrate  of  silver  30  grains 
to  the  ounce. 

Iodizing.  A  term  applied  to  the  process 
of  coating  the  daguerrotype  plate  with  the 
vapor  of  iodine  and  also  to  the  impregnation 
of  photographic  films  with  salts  of  iodine. 

lodo-Bromide  Collodion  Emulsion.  An 
emulsion  which  contains  both  iodide  and 
bromide  salt.  It  is  less  sensitive  than  the 
bromide  collodion  emulsion,  but  gives  finer 
and  softer  negatives. 

lodo-eosin,  B.  A  derivative  of  fluorescein, 
used  as  a  color  sensitizer  in  orthochromatic 
work. 

lodo-Nitrate  of  Silver.  When  a  photo- 
graphic layer  on  paper  or  glass  is  to  be 
very  sensitive  it  must  be  arranged  so  that 
the  light  first  passes  through  a  stratum  of 
nitrate  of  silver  dissolved  in  water  before 
reaching  the  iodide  of  silver  in  the  collodion 
or  paper.  There  is  a  determinate  compound 
of  iodide  of  silver  with  nitrate  of  silver, 
which  is  obtained  by  dissolving  dry  iodide 
in  a  saturated  solution  of  nitrate  of  silver, 
adding  the  former  in  small  portions  to  the 
boiling  solution  until  the  latter  is  saturated. 
On  the  addition  of  water  the  solution  de- 
posits iodide  of  silver.  When  it  is  allowed 
to  cool  a  salt  separates  in  acicular  crystals. 
Its  composition  is  represented  by  AgO,  NOj 
+  Agj.  It  rapidly  becomes  intensely  black 
when  exposed  to  daylight — far  more  than  do 
its  two  constituents  separately.  It  is  not  de- 
composed by  absolute  alcohol,  and  that  fluid 
does  not  dissolve  it  even  when  boiling.  Every 
drop  of  water  added  to  it  immediately  de- 
composes a  portion  of  the  crystals,  which 
then  become  coated  with  a  yellow  crust  of 
iodide  of  silver.    If  a  few  pure  fresh  crys- 
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tals  be  thrown  into  a  beaker  with  distilled 
water  they  become  convertt^d  into  iodide  of 
silver  whilst  falling  to  the  bottom,  but  re- 
tain their  form.  The  only  solvent  for  this 
compound  appears  to  be  a  concentrated  so- 
lution of  nitrate  of  silver.  The  fluid  poured 
away  from  the  double  salt  which  first  crys- 
tallizes in  needles,  when  allowed  to  stand  for 
some  time  deposits  very  regular  distinctly- 
formed  crystals  of  the  same  compound; 
these  appear  to  be  a  combination  of  the 
octohedron  with  the  hexahedron.  This 
compound  is  always  contained  in  the  silver 
baths  of  photographers  after  they  have  been 
used  several  times.  Hence  all  these  baths 
become  turbid  on  the  addition  of  water, 
from  the  separation  of  iodide  of  silver.  A 
solution  of  nitrate  of  silver  containing 
iodide  of  silver — that  is  to  say,  an  old  bath 
— is,  however,  universally  preferred  by  pho- 
tographers to  a  freshly  prepared  one;  the 
latter  may  be  artificially  combined  with  a 
little  iodide  of  silver.  Schnauss  determined 
the  solubilitv  of  nitrate  of  silver  in  water 
of  52°  F.,  finding  that  100  parts  of  fiised 
nitrate  of  silver  required  78.32  parts  of 
water. 

Iridescent  Photographs.  These  have 
been  produced  in  France  by  M.  de  Geymet. 
An  image  is  obtained  in  bichromated  gela- 
tine on  a  glass  plate  and  developed  with 
powder  of  various  bronzes.  The  iridescent 
appearance  is  produced  by  varnishing  the 
picture  with  collodion,  and  backing  it  with 
black  varnish. 

Iridescent  Stain.  Unexposed  dry  plates 
which  are  old  sometimes  show  an  iridescent 
veil  or  fog  upon  development.  This  may 
generally  be  removed  by  rubbing  the  plate, 
after  fixing,  with  the  tip  of  the  finger  or  with 
weak  alcohol. 

Iridium.  A  metal  found  as  heavy,  tin- 
like scales  on  treating  platinum  ore  with 
aqua  regia,  and  closely  resembling  platinum 
in  appearance.  The  iridious  salts  are  gen- 
erally of  a  dark-olive  green ;  the  iridic  are 
brownish-red.  The  tetra-chloride  of  iridium 
is  used  in  the  preparation  of  chloride  of 
iridium  printing-out  paper,  and  in  toning 
prints. 

Iris  Diaphragm.  A  diaphragm,  or  series 
of  diaphragms,  inserted  between  the  two 
combinations  of  doublet  lenses,  and  consist- 
ing of  a  number  of  thin  plates  of  metal  so 
arranged  that  the  aperture  of  the  lens  may 
be  increased  or  diminished  by  turning  the 


ring  to  which  it  is  attached  backward  or  for- 
ward, causing  the  tongues  of  the  plates  to 
contract  or  enlarge  the  opening  as  desired. 
The  iris  diaphragm  is  more  convenient  than 
the  Waterhouse  form,  and  its  use  obviates  the 
chance  of  the  stops  being  lost  or  misplaced. 

Iron,  Peracetate  of.  (See  Perouxtate  of 
Iron. ) 

Iron,  Perchloride  of.  (See  Ferchloride  of 
Iron.) 

Iron,  Protonitrate  of.  (See  Protonitrate  of 
Iron.) 

Iron,  Protosulphate  of.  (See  Protomlphate 
of  Iron.) 

Iron,  Printing  with  Salts  of.  1.  A  pro- 
cess of  printing  with  an  iron  salt,  called 
Kallitypy.  The  paper  is  coated  with  a 
solution  of  ferric  oxalate  or  other  iron  salts, 
exposed  under  a  negative,  as  usual,  but 
not  printed  as  deeply  as  in  platinum  print- 
ing; the  print  is  then  developed  with  an 
organic  salt  combined  with  ammonia  and 
silver  nitrate,  subjected  to  a  short  chemical 
washing,  and  then  rinsed  in  water,  a  perma- 
nent print  resulting.  This  process  is  patented, 
but  prepared  paper  is  obtainable  commer- 
cially, with  which  working  instructions  are 
given.  (See  also  Blue  Prints,  Cyanotype, 
and  Platinotype.) 

2.  Iron  Printing.  The  following  process 
of  photographic  printing  with  the  salts  of 
iron  is  due  to  Mr.  Hannaford.     Float  the 

Eaper  on  the  following  solution,  and  hang 
y  one  corner  to  dry  in  the  usual  manner : 

Add :    Albumen 1  part. 

Water 1      " 

Ammonio-citrate  of  Iron        .    50  grains. 

To  each  ounce  of  a  saturated  solution  of  Bichro- 
mate of  Potash. 

The  time  of  exposure  will  be  rather  longer 
than  for  silver  prints,  but  not  materially  so. 
The  picture  should  appear  of  a  brown-ochre 
color  on  a  yellow-ochre  ground,  showing  de- 
tails and  half-tones  as  fully  as  an  ordinary 
silver  print.  Wash  well  to  remove  the  iron 
from  parts  not  acted  on  by  light,  and  darken 
by  saturated  solution  of  gallic  acid.  This  is 
the  process  in  its  simplest  form.  A  variety 
of  tones  may  be  obtained  by  modifications. 
To  obtain  a  gold  tone,  sensitize,  expose,  and 
wash  as  before,  and  then  immerse  the  print 
for  two  or  three  minutes  in  chloride  of  gold, 
^  grain ;  water,  1  ounce.  Wash  thoroughly 
and  darken  with  gallic  acid.  By  immersion 
in  very  weak  solution  of  iodide  of  potassium 
a  variety  of  pinkish  tones  may  be  obtained. 
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For  Prussian-blue  tints  proceed  as  before, 
substituting  ferrocyanide  of  potassium  for 
the  gold.  On  development  with  gallic  acid 
the  picture  will  appear  of  a  blue-green, 
which  is  converted  into  a  bright  blue  by 
weak  solution  of  hydrochloric  acid,  a  few 
drops  to  the  ounce'  of  water.  Red  prussiate 
of  potash  gives  a  good  blue-black,  which 
hydrochloric  acid  converts  into  a  dull  blue. 
A  solution  of  borax  poured  over  a  Prussian- 
blue  print  very  materially  deepens  the  color. 
Gum-arabic  mixed  with  the  sensitizing  solu- 
tion tends  to  give  a  ferrocyanide  picture  a 
decidedly  green  tint,  but  when  simply  devel- 
oped with  gallic  acid  the  resulting  positive 
is  of  a  dark-bistre  tone.  Gum-arabic,  how- 
ever, is  by  no  means  a  good  size  to  employ, 
as  the  picture  is  very  apt  to  wash  off  from 
some  portions.  Albumen,  as  recommended, 
is  the  best  for  the  purpose  in  every  respect. 
The  greatest  diffiulty  to  overcome  is  the 
slight— very  slight — discoloration  of  the 
whites  to  about  the  same  extent  as  in  devel- 
oped silver  prints.  To  remove  this  immerse 
the  picture  in  a  weak  solution  of  carbon- 
ate of  soda,  ammonia,  or  acetic  acid.  The 
alkali  produces  a  not  over-agreeable  tone, 
while  the  acid  does  not  materially  change 
the  tint. 

Irradiation.  A  term  sometimes  used  in- 
stead of  halation,  which  see. 

Isinglass.  The  purest  kind  of  gelatine, 
made  from  fish-bladder  (sturgeon).  Soluble 
in  boiling  water  and  weak  acids.  Used  in 
mechanical  printing  processes. 

Isochromatic  Photography.  (See  Ortho- 
chromatic  Photography,  and  the  Appendix.) 

Isomeric  Bodies.  Bodies  of  like  composi- 
tion, yet  differing  in  appearance  and  proper- 
ties. 

Ivory.  The  tusks  and  teeth  of  the  ele- 
phant and  walrus.  Used  in  photography  as 
a  printing  surface.  Chloride  emulsion  pic- 
tures on  ivory  possess  a  wonderful  delicacy 
of  detail  and  tones.  Carbon  prints  can  also 
be  obtained  on  ivory  by  the  transfer  pro- 
cess. 

Ivory,  Imitation.  This  substance  is  the 
invention  of  Mr.  Mayall,  of  London,  and  is 
made  by  mixing  the  white  of  eggs  and  pow- 
dered sulphate  of  baryta  mechanically,  roll- 
ing it  out  into  slabs,  and,  when  hard,  polish- 
ing. Positive  photographs  are  printed  upon 
this  substance  from  negatives  in  the  usual 
way,  taking  care  not  to  soak  it  too  long  in  the 
solutions,  or  in  washing. 


Ivory-Black.  Is  obtained  by  calcining 
ivory  in  closed  crucibles,  and  is  sometimes 
used  in  the  preparation  of  black  varnishes. 

Ivorjrtype.  This  is  a  peculiarly  colored 
photograph,  the  invention  of  Mr.  F.  A. 
Wenderoth,  of  Philadelphia.  The  operation 
is  performed  by  rendering  the  photographic 
positive  on  paper  transparent,  and  coloring 
in  oil  or  water-colors  upon  the  face  of  the 
picture;  attaching  it  to  a  plate  of  glass  and 
backing  it  up  with  white  Bristol  board.  The 
following  directions  are  given  for  producing 
the  same :  Take  the  negative  as  usual.  Then 
take  a  piece  of  card  the  size  of  the  largest 
portrait  to  be  made;  get  it  boldly  stippled 
in  China-ink  by  a  clever  artist;  then  copy 
it  carefully  as  a  negative.  Varnish,  and 
keep  it  as  a  background  negative.  Print 
the  portrait,  keeping  the  background  white. 
Then  print  the  background  through  the 
above  negative.  Color  by  broad  washes 
only,  as  the  taste  may  dictate,  washing  in 
the  background  likewise.  Then  place  the 
picture  upon  a  warm  plate  and  crush  in 
once  with  melted  white  wax;  then  finish 
by  backing  it  up  with  a  warm",  yellow  paper 
in  close  contact  with  the  picture.  The 
tint  of  the  paper  behind  may  be  altered  as 
taste  may  dictate.  The  whole  will  have  the 
effect  of  a  real  and  well-finished  picture  on 
ivory. 


J. 


Japanese  Lacquer.  (See  Lacquer.) 
Japanese  Paper,  Prints  on.  A  method 
of  obtaining  prints  on  Japanese  paper  is  thus 
given  by  Burton :  Paper  is  salted  by  drawing 
it  through  a  warm  solution  containing  1  ounce 
of  gelatine  and  100  grains  of  ammonium 
chloride  in  20  ounces  of  water,  adding  5 
ounces  of  a  10  per  cent,  alcoholic  solution  of 
sandarac  or  any  other  white  resin.  When 
dry,  the  paper  is  floated  on  a  bath  made  bv 
mixing  a  10  per  cent,  ammonio-nitrate  bath 
with  an  equal  volume  of  the  same  bath 
neutralized  with  nitric  acid.  Toning  and 
fixing  are  done  in  the  usual  way,  but  only  a 
weak  bath  can  be  used.  To  dry  the  prints, 
attach  them  by  the  edges  to  a  light  wooden 
frame. 

Jena  Glass.  Many  lenses  are  now  made 
of  a  new  kind  of  glass,  made  at  Jena,  Aus- 
tria, under  the  direction  of  Abbe.  The  in- 
troduction of  this  glass  affords  opticians  a 
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variety  of  more  than  90  different  sorts  of 
glass  instead  of  about  a  dozen,  as  available 
hitherto.  It  is  claimed  that  many  advan- 
tages accrue  from  the  use  of  the  Jena  glass, 
such  as  greater  covering  power,  and  freedom 
from  astigmatism  and  achromatic  aberration 
in  lenses. 

Jet.  An  appliance  fitted  to  the  optical 
lantern,  by  means  of  which  the  gases  used 
in  illuminating  are  united  by  air  pressure 
upon  the  lime  to  produce  incandescence. 

Javelle  Water.  A  liquid  composed  of  1 
part  of  good,  dry  chloride  of  lime  and  6  parts 
rain-water,  well  shaken,  and  a  solution  of 
2  parts  purified  soda  in  3  parts  rain-water. 
The  mixture  is  allowed  to  settle,  when  the 
clear  liquid  is  decanted,  ready  for  use. 
Serves  to  remove  the  last  traces  of  hypo 
soda.  For  this  it  is  used  very  much  diluted 
(3  :  200  water).  Aqueous  extract  of  chlo- 
ride of  lime  alone  is  sometimes  sold  fraudu- 
lently under  that  name.  It  quickly  decom- 
poses. 

Jew's  Pitch.  (See  Asphaltum  and  Bitu- 
men.) 

Jones'  Stereoscopic  Glasses.  This  inven- 
tion consists  of  optical  glasses  giving  a  stereo- 
scopic effect  to  single  pictures  of  any  kind, 
viewed  through  them  with  both  eyes;  de- 
vised by  Mr.  T.  Wharton  Jones. 

Joubert's  Photographic  Process  in  En- 
amel Colors.  This  invention,  by  Mr.  F. 
Joubert,  has  for  its  object  improvements  in 
reproducing  photographic  and  other  pic- 
tures, engravings,  prints,  devices,  and  de- 
signs on  the  surfaces  of  glass,  ceramic,  and 
other  substances  requiring  to  be  fired  to  fix 
the  same  thereon. 

For  this  purpose  it  is  necessary  to  pro- 
ceed in  the  following  way :  A  piece  of  glass, 
which  may  be  crown  or  flattened  glass,  be- 
ing selected  as  free  from  defects  as  possible, 
is  first  well  cleaned  and  held  horizontally 
while  a  certain  liquid  is  poured  on  it.  This 
liquid  is  composed  of 


Saturated  Solution  of  Bichromate  of 

Ammonia 5 

Honey 3 

Albumen 3 

Distilled  Water         .       .       .     20  to  30 


well  mixed  together.  The  whole  is  carefiiUy 
filtered  before  using.  The  preparation  of 
the  solution  and  the  mixing  up  with  other 
ingredients  should  be  conducted  in  a  room 
from  which  light  is  partially  excluded,  or 


under  yellow  light,  the  same  as  in  photo- 
graphic operating-rooms,  so  that  the  sensi- 
tiveness of  the  solution  may  not  be  dimin- 
ished or  destroyed.  In  order  to  obtain  a 
perfect  transfer  of  the  image  to  be  repro- 
duced, the  piece  of  glass  coated  with  the 
solution,  which  has  been  properly  dried  by 
means  of  a  gas  stove  (this  will  only  occupy 
a  few  minutes),  is  placed,  face  downward,  on 
the  subject  to  be  copied,  in  an  ordinary 
pressure  frame,  such  as  is  used  for  print- 
ing photographs.  The  subject  must  be  a 
positive  picture  on  glass,  or  else  on  paper 
rendered  transparent  by  waxing  or  other 
mode,  and  an  exposure  to  the  light  will,  in  a 
few  seconds,  according  to  the  state  of  the 
weather,  show,  on  removing  the  coated  glass 
from  the  pressure  frame,  a  faintly  indicated 
picture  in  a  negative  condition.  To  bring 
it  out,  an  enamel  color,  in  a  very  finely 
divided  powder,  is  gently  rubbed  over  with  a 
soft  brush  until  the  whole  composition  or 
subject  appears  in  a  perfect  positive  form. 
It  is  then  fixed  by  alcohol,  in  which  a  small 
quantity  of  acid,  either  nitric  or  acetic,  has 
been  mixed,  being  poured  over  the  whole 
surface  and  drained  off  at  one  corner.  When 
the  alcohol  has  completely  evaporated,  which 
will  generally  be  the  case  in  a  very  short 
time,  the  glass  is  quietly  immersed  hori- 
zontally in  a  large  pan  of  clean  water  and 
left  until  the  chromic  solution  has  dissolved 
off  and  nothing  remains  besides  the  en- 
amel color  on  the  glass;  it  is  thereupon 
allowed  to  dry  by  itself  near  a  heated  stove, 
and  when  dry  is  ready  to  be  placed  in  the 
kiln  for  firing.  Enamel  of  any  color  can  be 
be  used;  and  by  careful  registering,  a 
variety  of  colors  can  be  printed,  one  after 
the  other,  so  as  to  obtain  a  perfect  imitation 
of  a  picture ;  also,  the  borders  of  any  descrip- 
tion can  be  subsequently  added  without  any 
liability  to  remove  or  even  diminish  the  in- 
tensity of  the  color  in  the  first  firing. 

Judicial  Photography.  The  application 
of  photography  to  legal  purposes  has  re- 
ceived much  attention  during  recent  years. 
Photography  can  be  used  effectually  in  the 
detection  of  forgery  or  alterations  in  valu- 
able documents;  hi  criminal  work  for  iden- 
tification purposes;  and  also  for  the  record- 
ing of  the  exact  nature  and  appearance  of 
anvthing  in  dispute. 

Juniper  Resin.    (See  Sandarac.) 
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Kaleidoscope  Photography.  The  nega- 
tive of  the  object  should  be  taken  on  a  small 
piece  of  mica,  as  it  has  to  be  printed  from 
both  sides,  as  in  the  design  formed  in  the 
kaleidoscope  each  segment  differs  from  the 
one  next  to  it,  being  reversed.  Take  a  piece 
of  thin  black  paper,  and,  having  drawn  a 
circle  upon  it,  divide  it  into  8,  12,  16,  or  as 
many  equal  segments  as  required ;  then  cut 
out  one  of  these  segments,  and  mounjt  the  talc 
negative  with  a  little  gum  to  the  opening. 
The  notches  at  each  division  are  for  the  pur- 
pose of  allowing  the  lines  on  the  sensitized 
paper  to  be  seen  and  registered.  Then  mark 
a  piece  of  sensitized  paper  with  the  com- 
passes in  the  same  manner,  but  merely  at 
the  edges.  Next  take  a  piece  of  board,  cov- 
ered with  flannel,  and  lay  the  sensitized 
paper  on  it,  and  place  the  disk  holding  the 
negative  over  it,  putting  a  pin  through  the 
two  centres.  The  lines  on  the  sensitized 
paper  are  then  brought  to  correspond  with 
the  notches  in  the  disk,  and  a  piece  of  glass 
being  laid  overvthe  one  half,  the  whole  may 
be  held  together  by  two  American  clothes- 
clips,  and  the  printing  commenced.  It  may 
be  easily  examined  during  printing;  and 
when  sufficiently  exposed,  the  disk  must  be 
turned  round  until  the  next  segment  but  one 
corresponds  with  the  negative,  and  so  on 
until  the  four  are  done.  The  pin  must  then 
be  taken  out  and  the  disk  reversed,  and  the 
alternate  spaces  printed  on.  The  result  will 
be  a  pretty  kaleidoscope  picture,  which  may 
be  varied  considerably  from  the  same  nega- 
tive by  altering  its  position  in  the  opening. 
A  group  of  flowers,  or  a  single  flower,  a  bit 
of  moulding,  in  fact,  almost  anything,  will 
produce  a  beautiful  design. 

Kallitsrpe.  A  patented  process  for  obtain- 
ing permanent  prints  with  iron  salts.  The 
paper,  which  can  be  obtained  commercially, 
is  coated  with  two  iron  salts — ferric  oxalate 
and  ferric  nitrate,  and  also  with  silver  oxal- 
ate and  silver  nitrate.  By  exposure  to  light 
the  ferric  oxalate  is  reduced  to  the  ferrous 
state.  The  print  is  developed  by  floating 
upon  a  bath  made  up  as  follows  : 

Rochelle  Salt 1  ounce. 

Borax %    " 

Water 10  ounces. 

To  which  add  10  drops  of  a  20-grain  solu- 
tion of  bichromate  of  potash.    This  gives 


black  tones,  which  can  be  changed  to  purple 
by  diminishing  to  one-quarter  of  an  ounce. 
The  prints  should  be  left  in  the  developing 
bath  twenty  minutes,  after  which  they  are 
fixed  by  immersion  in  two  baths  of  water  to 
which  are  added  4  drachms  of  ammonia. 

Kaolin.  Syn.,  China  or  white  clay.  A 
fine  silicate  of  alumina  resulting  naturally 
from  the  decomposition  of  feldspar  of  granite. 
Employed  in  photography  for  decolorizing 
silver  solutions  and  cleaning  glass.  A  small 
quantity  of  kaolin  is  shaken  up  with  a  sil- 
ver bath  discolored  by  the  coloring  matter 
of  albumen  paper,  etc.;  the  solution  will  be- 
come clear  as  the  kaolin  settles. 

Kinesigraph.  An  instrument  invented  in 
1889,  by  the  use  of  which  it  is  possible  to 
obtain  images  of  objects  in  motion  at  the 
rate  of  from  ten  to  twelve  exposures  per 
second.  The  exposures  are  registered  on  a 
sensitive  band  unrolling  from  a  drum  at  one 
side  of  the  instrument  to  a  similar  drum  at 
the  opposite  side. 

Kinetograph.  An  instrument  devised  by 
Edison,  which  combines  a  photographic 
camera  and  phonograph  in  such  a  way  as  to 
make  it  possible  to  reproduce  at  one  and  the 
same  time  the  movements  and  gestures  of  a 
speaker  and  the  words  spoken.  The  photo- 
graphic impressions  are  recorded  on  a  con- 
tinuous strip  of  sensitive  film  at  the  rate  of 
46  impressions  per  second.  This  instrument 
has  only  recently  been  modified  and  per- 
fected, and  may  now  be  regarded  as  a  prac- 
tical success  for  its  purpose. 

King's  Preservative  Process.  The  plate 
is  coated  in  the  usual  way,  sensitized  in  the 
ordinary  manner,  and  after  removal  from 
the  nitrate  bath  the  plate  is  immersed  in  a 
prepared  plate-box  filled  with  distilled  water; 
an  indefinite  number  of  plates  may  thus  be 
prepared,  and  when  required  for  use,  taken 
out  and  drained  in  the  usual  way  as  if  fresh 
from  the  nitrate  bath;  expose  as  usual  and 
the  same  time  as  a  fresh  plate.  To  develop 
the  picture,  first  pour  on  a  solution  of  nitrate 
of  silver,  15  grains  to  4  ounces,  and  develop 
in  the  usual  manner.  A  gutta-percha  plate- 
box  can  be  easily  made,  or  any  common 
wooden  one  can  be  made  water-tight  by  being 
coated  with  a  solution  of  gutta-percha  dis- 
solved in  benzole. 

Kinocyanine.  C^U^fi^Q.  An  agent  formed 
during  the  preparation  of  Paris-blue  (kyanol); 
recommended  as  a  powerful  reducer  of  me- 
tallic salts,  and  as  an  excellent  developer  for 
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eelatino-bromide  plates.    The  formula  is  as 
follows : 


Sulphite  of  Soda 
Caustic  Soda 
Cartjonate  of  Soda 
Kinocyanine     . 
Water 


50  parts. 

1  part. 

140  parts. 

10     " 

1000  parts. 


Development  is  effected  as  usual :  4  ounces 
of  solution  will  develop  from  5  to  8  plates 
5x7.  It  keeps  indefinitely,  but  should  be 
freauently  filtered.  Negatives  developed 
with  kinocyanine  are  as  soft  as  those  devel- 
oped with  ferrous  oxalate  or  hydroquinone, 
but  more  energetic  than  those  developed 
with  eikonogcn. 

Kinonaphthol.  The  name  given  to  a  de- 
veloper consisting  of  a  combination  of  eiko- 
nogen  and  hydroquinone  with  salts  of  potash 
and  soda.  This  developer  is  said  to  be  auto- 
matic ;  the  plate  being  simply  soaked  in  it, 
and  the  image  appearing  without  further 
manipulation. 

Kit.  A  thin  frame  inserted  in  the  plate- 
holder  to  permit  of  the  use  of  a  smaller 
plate  than  the  holder  was  originally  con- 
structed for.  In  the  plate-holders  used  by 
photo-engravers  the  kit  is  used,  in  addition 
to  the  usual  arrangement,  to  hold  the  half- 
tone screen  near  to  the  sensitive  plate  during 
exposure.  In  Europe  the  "  kit "  is  known 
as  a  "  carrier." 

Kite  Photography.  In  collodion  days 
(1859)  photographs  were  taken  from  bal- 
loons. During  the  past  few  years  two  ingen- 
ious photographers,  Messrs.  Wenz  and  Ba- 
tut,  each  working  separately,  have  devised  a 
method  of  obtaining  photographs  by  means 
of  a  small  camera  attached  to  a  large  kite. 
Reproductions  of  pictures  thus  obtained  have 
been  published  in  the  French  journals,  and 
exhibit  the  usual  characteristics  of  balloon 
photographs. 

Knife  in  Retouching.  In  skilled  hands 
the  knife — a  small,  pointed,  keen-edged 
blade— can  be  made  of  great  service  in  re- 
touching negatives.  By  the  use  of  this  in- 
strument a  pointed  nose  may  be  reduced,  a 
double  chin  removed,  and  a  lady's  waist 
manipulated  with  pleasing  effect  in  the 
negative.  Draperies  and  accessories  may 
also  be  treated  in  the  same  way. 

Kodak.      A   special    form  *  of  detective 
camera,  brought    into  the  market  by  the 
Eastman  Photographic  Material  Company, 
in  a  variety  of  styles. 
14 


Kopp's  Color  Photography.  In  1891,  Dr. 
R.  Kopp,  of  Muiister,  Switzerland,  announced 
a  natural-color  process,  claiming  to  have 
united  the  advantages  of  the  systems  devised 
by  Ives  and  Lippmann.  Dr.  Liesegang  pro- 
nounced Kopp's  claims  sustained  except  as 
regards  the  permanency  of  the  print.  Dr. 
Kopp  died  in  1892,  An  account  of  his  pro- 
cess in  detail  was  given  in  Wlljfon's  Photo- 
graphic Magazine,  March  19,  1892. 


L. 

Labelling  Bottles.  Strong  white  labels 
may  be  attached  to  bottles  with  the  following 
gum: 


Gum  Arabic  .... 

1  ounce. 

Gum  Tragacanth  (pulv.) 

.     1     " 

Acetic  Acid    .... 

.    40  minims 

Glycerine 

.      1  ounce. 

Water 

.     2  ounces. 

Dissolve  the  gums  in  the  water,  hot,  then  add 
acid  and  glycerine. 
An  indestructible  and  non-corrosive  ink 

may  be  made  as  follows : 

Oil  of  Lavender    ....  1  ounce. 

Powdered  Copal    ....  1  drachm. 

Lamp-black 6  grains. 

Indigo 2     " 

Dissolve  the  copal  in  the  oil  with  gentle  heat, 
then  add  larap-black  and  indigo. 

When  the  label  is  attached  to  the  bottle, 
coat  it  and  the  surrounding  glass  with  good 
copal  varnish. 

A  good  way  to  label  dark  bottles  is  to  print 
upon  them  with  white  enamel  and  a  small 
brush,  an  abbreviation  of  the  title  desired, 
in  letters  half  an  inch  high. 

Laboratory.  A  place  fitted  up  for  the 
performance  of  chemical  operations. 

Lac.  There  are  several  kinds  of  lac — 
shellac  being  the  only  one  used  in  photog- 
raphy for  making  varnishes.    See  Skellac. 

Lac,  White.  Dissolve  shellac  in  a  lye  of 
pearlash  or  caustic  potash  by  boiling ;  niter, 
pass  chlorine  through  it  in  excess,  wash  the 
precipitate,  and  digest.  Forms  an  excellent 
pale  varnish  with  alcohol. 

Lac  Varnish.  To  prepare,  take  pale  shel- 
lac, 5  ounces ;  borax,  1  ounce ;  water,  1  pint ; 
digest  at  nearly  the  boiling-point  until  dis- 
solved; then  strain.  This  is  equal  to  the 
most  costly  spirit  varnish  for  many  purposes ; 
it  is  an  excellent  vehicle  for  water  colors  as 
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well  as  for  photographs.     When  dry  it  is 
waterproof. 

Lacquer.  A  good  transparent  lacquer  for 
brasswork  is  made  by  dissolving  celluloid  in 
acetate  of  amyl.  This,  when  applied,  takes 
several  hours  to  dry,  but  then  remains  hard 
and  durable.  A  rich  golden  lacquer  is  made 
of  alcohol  8  ounces,  powdered  turmeric  1 
ounce ;  macerate  for  a  week,  then  carefully 
filter  and  add  f  ounce  light-colored  shellac, 
J  ounce  gamboge,  and  3J  ounces  gum  sanda- 
rac.  When  the  whole  has  been  dissolved 
by  heat  1^  ounce  of  common  turpentine  is 
added.     Apply  to  the  article  in  a  warm  room. 

Lactate  of  Silver.  CHaCHOHCOOHAg. 
White  needle-like  crystals,  very  soluble  in 
water  and  quickly  blackened  in  the  light. 

Lactic  Acid.  CgHgOs.  A  free  acid  con- 
tained in  milk  ;  colorless,  of  syrupy  consist- 
ence, scentless,  very  acid,  deliquescent; 
readily  mixing  with  water  and  alcohol,  less 
so  with  ether. 

Lacturin.  Lacturin  and  casein  have 
both  been  recommended  as  media  for  pre- 
paring glass  surfaces  for  the  photographic 
processes.  These  compounds,  which  are  of 
a  very  analogous  character,  are  prepared 
from  buttermilk  by  the  action  of  acids ;  it 
is  proposed  that  they  should  be  used  dis- 
solved in  ammonia.  When  this  is  done,  the 
glass  being  uniformly  coated  by  flooding  the 
solution  over  it,  it  may  be  allowed  to  stand 
in  a  warm  place,  free  from  dust,  to  dry ;  this 
occupies  some  time,  but  if  the  process  has 
been  carefully  attended  to  the  resulting 
coating  is  very  uniform  and  clear.  Iodide 
of  potassium  or  of  ammonium  may  be  mixed 
with  the  lacturin  solution,  before  it  is  ap- 
plied, the  other  parts  of  the  process  being 
precisely  similar  to  others  described  in  this 
work. 

Lacy's  Negative  Process.  The  principal 
feature  in  this  process  was  the  method  of 
strengthening  or  intensifying  the  negative. 
Now  obsolete. 

Lambertsrpe.  An  enlarging  process,  named 
after  its  inventor,  Sarony  Lambert,  consist- 
ing in  developing  a  pigment-picture  upon  a 
washed  collodion  plate,  covering  it  with 
transfer  paper,  and  when  dry,  removing  it 
from  the  glass.  A  medallion  or  cameo- 
border,  which  may  bear  the  maker's  name,  is 
used. 

Lamp-Black.  Black  soot,  obtainable  by 
holding  an  iron  spoon  in  the  flame  of  burn- 
ing oil  of  turpentine.     (See  Pine-Soot.) 


Lamp  for  Dry-Plate  Work.  A  contrivance 
of  this  sort  is  neccjisary  in  order  to  protect  the 
sensitive    emulsion 
plate  from  being  af-  Fig.  126. 

fected  by  the  light. 
The  chimney  must 
be  ruby-red,  and  the 
light  of  the  lamp 
is  not  to  be  allowed 
access  longer  than 
is  absolutely  neces- 
sary. (See  Fig.  126.) 

Iiamprotype. 
This  style  of  posi- 
tive glass  picture 
was  introduced  by 
S.  A.  Holmes,  of 
New  York.  Take 
the    ambrotype    in 

the  ordinary  way,  giving  it  all  the  time  it  will 
bear  ;  dry  the  plate  perfectly,  then  apply  a 
fine  dry  buff  to  the  collodion-silvered  surface; 
polish  it  bright  and  clean,  setting  the  grain 
across  the  plate ;  this  will  take  oft'  the  brown, 
sombre  look  of  the  plate  and  give  an  intense, 
soft  and  clear  texture  to  the  picture  not 
otherwise  obtained. 

Landscape.  The  scenery  presented  to  the 
eye  in  the  country ;  as  also,  in  its  more  com- 
mon acceptation,  a  picture  representing  such 
scenery.  A  landscape  in  the  latter  sense 
may,  however,  become  allegorical  and  his- 
torical, in  the  meaning  applied  by  artists  to 
these  terms. 

Landscape  Lens.  The  kind  of  lens 
required  for  landscape  work  is  determined 
by  the  subject,  whether  inanimate  (pure 
landscape)  or  animated  (landscape  with  fig- 
ures). For  pure  landscape  work,  without 
figures  or  architectural  features,  a  single 
achromatic  lens  will  give  brilliant  and  crisjp 
definition  in  the  picture.  For  general  land- 
scapes, in  which  figures  or  buildings  may  be 
included,  any  good  medium-angle  doublet, 
symmetrical,  or  rectilinear  lens  will  be  found 
suitable.  With  regard  to  the  angle  of  view 
which  it  is  desirable  to  include  in  a  landscape, 
from  45  to  60  degrees  will  give  the  most 
satisfactory  results. 

Landscape  Photography.  In  order  to  ob- 
tain pleasing  pictures  of  outdoor  scenes  with 
the  camera,  it  is  necessary  to  have,  in  addi- 
tion to  a  knowledge  of  technique  and  the 
limitations  of  one's  instruments,  an  under- 
standing of  the  rules  of  art— of  composition 
and  chiaroscuro.     Every  scene  which  looks 
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pretty  to  the  eye  will  not  make  a  picture 
when  translated  by  the  camera.  The  pho- 
tographer must  know  how  to  arrange,  com- 
pose, and  select  his  views  so  that  the  resulting 
picture  will  be  effective  and  pleasing.  This 
knowledge  may  be  had  by  studying  some 
good  works  on  art,  such  as  Burnet's  Art  Es- 
says, Robinson's  Pictorial  Effect  in  Photog- 
raphy, ]Vilsofi's  Quarter  Century  in  Photog- 
raphy, etc.,  and  applying  their  teacting  in 
practice. 

The  choice  of  point  of  view,  and  of  time 
of  day  which  best  expresses  the  spirit  of  the 
scene,  the  lighting  of  the  subject,  the  relation 
of  the  height  of  the  horizon  to  the  fore- 
ground, the  prominence  to  be  given  to  this 
or  that  feature,  are  the  chief  points  which 
require  consideration  in  landscape  work. 

With  many  scenes  the  introduction  of  fig- 
ures adds  interest  to  the  picture,  but  care  is 
needed  in  the  arrangement  of  the  figures  and 
their  proper  placing  with  relation  to  the  | 
apparent  size  of  other  objects  in  the  picture.  ' 

The  securing  of  the  clouds  on  the  same 
plate  as  the  landscape  is  always  desirable, 
but  not  always  possible.  The  use  of  a  cloud 
shutter  will  greatly  facilitate  this  work. 
Clouds  add  so  much  effectiveness  that  their 
judicious  use  is  advised  wherever  possible. 
A  collection  of  cloud  negatives  for  use  with 
landscapes  without  natural  skies  will  be 
found  useful  in  this  connection. 

Lanneau's  Cleaning  Fluid.  A  fluid  used 
for  cleaning  daguerrotype  plates. 

Lantern  Slides.  Glass  transparencies  in- 
tended for  projection  by  means  of  a  magic 
lantern.  They  may  be  drawings,  paintings, 
or  photo-positives.  (See  Positives,  and  Trans- 
parencies.) 

Lantern  Slides  without  a  Camera.  Thin, 
flawless  crystal  plates  are  coated  with  a  var- 
nish made  as  follows : 

GumSandarac 2  parts. 

Gum  Mastic 2     " 

Sulphuric  Ether 100     •' 

Benzole 20     " 

This  dries  rapidly  and  gives  a  matt  surface 
suitable  for  working  upon  with  chalk  or  pen- 
cil. When  the  drawing  is  completed  the 
slide  can  be  made  transparent  by  flowing 
with 


Gum  Sandarac  . 

3  parts 

Gum  Mastic 

3     " 

Sulphuric  Ether 

.    100     " 

The  drawing  is  thus  protected  by  two  coats 
of  varnish. 


Laryngoscopic  Photography.  Dr.  Muse- 
hold,  of  Berlin,  has  photographed  the  human 
larynx  successfully,  using  the  laryngoscopic 
mirror  and  glass,  and  immediately  it  is  in 
sharp  focus.  The  exposure  is  macde  by  means 
of  the  flash-light. 

Latent.  Concealed;  secret;  not  visible 
or  apparent. 

Latent  Image.  The  invisible  image  pro- 
duced by  light,  either  transmitted,  reflected, 
or  by  contact  with  or  without  pressure  of  two 
bodies.  Professor  Moser's  researches  on  the 
formation  of  the  photographic  image  has  given 
rise  to  the  following  conclusions : 

1.  Light  acts  upon  all  bodies,  and  upon  all 
in  the  same  manner ;  the  effects  hitherto  ob- 
served are  only  particular  instances  of  this 
general  law. 

2.  The  action  of  light  consists  in  modify- 
ing bodies  in  such  a  manner  that  after  this 
action  they  absorb  certain  vapors  which  they 
could  not  otherwise ;  the  process  of  M.  Da- 
guerre  depends  on  this  and  offers  a  particular 
instance  of  this  general  action. 

3.  The  vapors  are  condensed,  more  or  less 
strongly,  by  the  bodies  thus  modified,  accord- 
ing to  their  elasticity  and  the  intensity  of  the 
light. 

4.  Iodide  of  silver,  as  is  known,  becomes 
blackened  under  the  influence  of  light. 

5.  If  the  action  of  the  light  be  continued 
the  iodide  is  transformed  and  becomes  col- 
ored. 

6.  The  different  refrangible  rays  have  one 
and  the  same  action,  and  difier  only  in  the 
time  they  require  to  produce  a  given  effect. 

7.  The  blue  and  violet  rays  and  the  obscure 
rays  discovered  by  Ritter  commence  the  ac- 
tion very  speedily  on  the  iodide  of  silver;  the 
other  rays  require,  to  produce  the  same  effect, 
as  much  more  time  as  their  refrangibility  is 
less. 

8.  Yet  the  action  (5)  is  more  quickly  com- 
menced and  effected  by  the  red  and  yellow 
rays,  the  others  requiring  more  time  as  they 
have  a  greater  refrangibility. 

9.  All  bodies  radiate  light,  even  in  perfect 
darkness. 

10.  This  light  does  not  appear  to  belong 
to  phosphorescence,  for  no  difference  can  be 
discovered,  whether  the  bodies  be  placed  for 
a  long  time  in  the  dark,  or  whether  they  be 
exposed  to  the  light  of  day,  or  even  to  the 
direct  rays  of  the  sun. 

11.  The  rays  emanating  from  different 
bodies  operate  in  the  same  manner  as  sensi- 
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ble  light,  and  produce  the  effects  indicated 
at  2  and  4. 

12.  These  rays,  insensible  to  the  retina, 
have  a  greater  refrangibility  than  those  of  the 
sun,  whether  direct  or  diffused. 

13.  Two  bodies  constantly  imprint  their 
images  on  each  other,  even  when  placed  in 
perfect  darkness  (1,  9,  and  11). 

14.  Yet  for  these  images  to  be  appreciable, 
it  is  necessary,  in  consequence  of  the  diver- 

fence  of  the  rays,  that  the  bodies  shall  not 
e  very  distant. 

15.  To  render  the  representation  of  a  body 
visible  some  vapor  should  be  used,  such  as 
the  vapor  of  water,  of  mercury,  iodine, 
chlorine,  bromine,  or  chloride  of  iodine,  etc. 

16.  As  the  rays  which  bodies  spontane- 
ously emit  have  a  greater  refrangibility  than 
those  which  were  previously  known,  they 
generally  commence  the  action  on  other 
bodies  with  the  greatest  intensity  (7). 

17.  There  exists  latent  light  as  well  as 
latent  heat. 

18.  When  a  liquid  is  vaporized,  light,  cor- 
responding to  a  certain  degree  of  oscillation, 
becomes  latent,  and  is  again  set  at  liberty 
when  the  vapor  condenses  into  liquid  drops. 

19.  It  is  on  this  account  that  the  conden- 
sation of  vapor  produces,  to  a  certain  extent, 
the  same  effects  as  light ;  thus  is  explained 
the  action  of  vapor  as  noticed  2  and  15. 

20.  The  condensation  of  vapor  on  the 
plates  acts  in  the  same  manner  as  light, 
whether  the  excess  of  vapor  simply  adheres, 
as  is  the  case  with  the  vapor  of  water  on 
most  substances ;  whether  it  adheres  perma- 
nently, as  in  the  case  of  mercury ;  or,  lastly, 
whether  it  chemically  combines  with  the 
substance,  as  does  the  vapor  of  iodine  with 
silver. 

21.  The  latent  light  of  the  vapor  of  mer- 
cury is  yellow ;  all  the  effects  produced  by 
the  yellow  rays  may  be  obtained  by  the  con- 
densation of  the  vapor  of  mercury. 

22.  The  latent  light  of  the  vapor  of  iodine 
is  blue  or  violet;  the  action  of  the  blue  or 
violet  rays  may  in  like  manner,  as  in  the 
former  instance,  be  produced  by  the  vapor 
of  iodine. 

23.  The  latent  light  of  chlorine,  bromine, 
chloride,  and  bromide  of  iodine  appears  to 
differ  but  little  in  refrangibility  from  that  of 
iodine. 

24.  With  regard  to  the  color  of  latent  light 
of  the  vapor  of  water  it  can  only  be  said  that 
it  is  neither  green,  yellow,  orange,  nor  red. 


25.  Iodide  of  silver  owes  its  sensibility,  in 
contact  with  the  visible  rays,  to  the  latent 
light  of  the  vapor  of  iodine. 

26.  Iodide  of  silver  is  not  more  sensitive 
to  the  invisible  rays  than  is  silver  itself, 
(See  Development  of  the  Image.) 

Latent  ijight.  Light  insensible  to  the 
eye ;  concealed  or  possessed  by  bodies,  but 
not  visible.     (See  Latent  Image. ) 

Latitude  and  Longitude.  These  can  now 
be  determined  by  means  of  photography.  It 
is  done,  in  ascertaining  latitude,  by  photo- 
graphing two  stars  at  the  north  and  at  the 
south  and  calculating  the  latitude  from  the 
distance  between  their  images  on  the  plate. 
In  ascertaining  longitude  the  moon  and  a 
known  star  are  first  photographed,  and  the 
longitude  is  calculated  from  the  distance 
separating  them  on  the  plate. 

jLavenaer,  Oil  of.  This  is  prepared  by  dis- 
tillation from  lavender  flowers.  A  pale  yel- 
low liquid  freely  soluble  in  alcohol.  Used  in 
early  photo-mechanical  processes  as  a  solvent 
for  bitumen,  as  a  solvent  for  pyroxylin  in 
making  photo-enamels,  and  as  an  addition  to 
some  shellac  varnishes. 

Lavigne's  Toning  Process.  M.  Lavigne 
recommends  the  following  formula  with  the 
ordinary  fixing  bath  of  hyposulphite  of  soda : 

Chloride  of  Gold  and  Potassium  .      15  grains. 
Chloride  of  Sodium         .       .       .    150      " 
Water 7  pints. 

Law  of  Combinations.  (See  Equivalents.) 
Lawrence's  Transparent  Printing  Pro- 
cess. Coat  the  plate  with  negative  collo- 
dion, excite  in  the  negative  bath,  and  then 
plunge  it  up  and  down  in  a  bath  of  distilled 
water  until  all  the  oily  streaks  disappear. 
Next  pour  over  the  film  a  large  quantity  of 
water  to  wash  away  the  free  nitrate  of  silver, 
and  then  treat  the  plate  with  gelatine  in  the 
same  manner  as  for  Dr.  Norris'  dry  plates. 
Place  this  dry  plate  with  the  negative  to  be 
copied  in  a  printing- frame,  and  expose  it  for 
about  two  minutes  to  the  light  of  an  Argand 
gas-burner,  the  rays  of  light  being  concen- 
trated and  rendered  parallel  by  a  plano- 
convex lens.  The  plate  is  then  returned  to 
the  bath  of  distilled  water  for  three  or  four 
minutes  to  soften  the  gelatine,  when  the  pic- 
ture may  be  developed  with  the  ordinary  iron 
developer,  and  intensified  with  bichloride  of 
mercury. 

Lead.  A  white  metal  with  characteristic 
bluish-white  tint,  malleable,  and  quite  soft. 
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Lead  acetate  is  used  in  photography  for  ton- 
ing and  fixing  baths,  and  has  been  proposed 
as  a  hypo-eliminator.  Lead  ehromate  is  used 
to  color  fabrics  for  dark-room  windows.  Lead 
nitrate  is  used  in  certiiin  processes  of  inten- 
sification, and  also  in  combined  toning  and 
fixing  baths,  as  in  the  subjoined  formula: 

Distilled  Water      ....  20  ounces. 

Hypo  Soda 4       " 

Sulpho-cyanide  of  Ammonium  .       %  ounce. 

Acetate  of  Lead     ....  60  grains. 

Nitrate  of  Lead     .  .  60       '* 

Alum 60       " 

Citric  Acid 60       " 

Chloride  of  Gold  .  .  4       " 

Mix  in  the  order  given,  and  let  each  dissolve 
before  adding  the  next. 

Lead,  Printing  with.  A  process  of  print- 
ing with  acetate  of  lead,  called  plumbotype, 
was  suggested  by  M.  Roussin  in  1892.  It  was, 
however,  valueless,  the  image  obtained  being 
merely  iodide  of  starch. 

Lead  Litensifier.  A  solution  of  nitrate  of 
lead  and  ferricyanide  of  potassium  in  water. 
Powerful  intensifier  for  wet  collodion  plates, 
also  for  gelatine  negatives,  if  acetic  acid  is 
added. 

Leaky  Skylight.  Mr.  E.  W.  Mealy  pro- 
poses the  plan  which  follows  for  the  preven- 
tion of  the  leaking  of  a  skylight.  He  says : 
"  Every  photographer  knows  that  a  skylight 

Fig.  127. 


seldom  if  ever  leats  except  along  the  ribs  of 
the  sash,  unless  there  is  a  broken  pane.  My 
plan  is  this,  and  it  can  be  applied  to  either 
wooden  or  iron  sash,  by  drilling  holes  through 
the  latter;  if  the  sash  is  wood,  brads  may  be 
used.  I  have  made  gutters,  as  describecl  be- 
low, to  run  the  full  length  of  each  rib,  the 
same  shape  as  the  rib  but  a  little  larger,  so  as 
not  to  allow  it  to  touch.  (See  Fig.  127.)  I 
use  only  half  of  the  gutter,  and  it  is  tacked 
on  in  such  a  way  as  to  catch  the  drip.  It 
should  be  put  on  so  that  the  edge  barely 
touches  the  glass  on  either  side  of  the  rib, 
and  flare  out  a  little  in  order  to  receive  the 


drip.  These  gutters  should  all  connect  at 
the  bottom  with  one  gutter  with  a  pipe  that 
carries  the  water  outside  of  the  building. 

Leather  Collodion.  Enamel  collodion. 
Collodion  containing  castor  oilj  which  ren- 
ders the  film  more  pliable.  Used  in  strip- 
ping films  and  enamelling  prints. 

Leather  Process.  This  process  simply 
consists  of  transferring  the  ambrotype  pic- 
ture to  black  leather  and  is  performea  as 
follows:  Take  1  ounce  95°  alcohol,  add  8 
drops  of  nitric  acid,  and  shake  it  well ;  then 
take  an  ambrotype,  rather  lighter  than  you 
wish  it  to  be  when  finished ;  dry  over  your 
spirit  lamp  or  in  an  oven ;  lay  it  on  your 
table,  film  up;  take  a  matt  the  size  you  re- 
quire and  place  it  over  the  picture,  then  with 
a  sharp-pointed  stick  run  around  the  inside 
of  the  matt,  which  takes  the  collodion  oflf 
clean  if  the  point  is  moistened.  Then  take 
another  piece  of  wedge-shaped  wood,  moist- 
ened, and  rub  the  remainder  of  the  collodion 
off  the  margin  of  the  glass.  Now  take  a  good, 
smooth  piece  of  enamelled  leather  and  clean 
it  with  wheat  flour  and  canton  flannel,  dust 
off  thoroughly  and  pour  on  your  alcoholic 
preparation  as  you  would  collodion;  then 
place  the  lower  edge  of  your  leather  on  the 
plate  and  hold  it  firm  with  one  hand,  and 
with  the  other  carefiilly  lay  the  leather  on 
the  picture,  commencing  at  the  lower  edge, 
so  as  to  exclude  the  air  and  drive  off  super- 
fluous liquid;  lay  a  piece  of  glass  on  the 
leather  and  place  a  weight  upon  it  and  let 
it  remain  for  about  five  minutes,  when,  upon 
removal,  the  picture  will  be  found  adhering 
firmly  to  the  leather.  If  the  picture  is  to  be 
colored,  it  must  be  done  before  the  transfer 
is  made. 

Le  Gray's  Toning  Process.    Take  of 


Distilled  Water 

.    1000  parts 

Chloride  of  Lime     . 

1  part. 

Chloride  of  Gold     . 

.       .         1     '• 

Chloride  of  Sodiun 

1     '* 

The  print  may  remain  half  an  hour  in  this 
bath  without  injury,  and  as  the  toning  takes 
place  slowly,  it  becomes  easy  to  stop  it  when 
the  desired  tint  is  obtained. 

Le  Gray's  Wax-Paper  Process.  Very 
fine  paper,  it  must  be  remembered,  is  the 
desideratum  in  all  waxed-paper  negative 
processes.  It  should  be  selected  very  clean, 
and  free  from  particles  of  metal,  iron  marks 
or  black  specks,  and  of  a  creamy  color.  It 
is  well  to  mark  each  sheet,  as  selected,  on 
one  side  with  the  operator's  initials,  in  order 
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that  when  the  paper  has  been  prepared,  and 
whilst  it  is  submitted  to  the  action  of  the 
various  baths,  the  proper  size  may  be  known. 
The  sheets  should  be  cut  of  a  size  somewhat 
larger  than  the  required  dimensions  of  the 
picture  to  be  obtained. 

Waxing  the  Paper.  Procure  a  sheet  of 
plate  glass,  or  what  is  better,  of  smooth  zinc 
of  a  sufficient  size  for  the  paper  which  it  is 
intended  to  use.  Fix  it  by  means  of  a  suit- 
able stand  over  a  small  spirit  lamp,  or  place 
it  on  a  hot- water  bath.  Having  on  hand 
some  of  the  purest  white  wax  that  can  be 
obtained,  rub  the  upper  surface  of  the  glass 
or  metal  plate  well  over  therewith,  until  the 
heat  has  dissolved  as  much  of  the  wax  as 
the  plate  will  hold  without  running  over  the 
sides;  on  this  carefiilly  deposit  the  paper, 
pressing  it  down  evenly  and  keeping  it  there 
until  the  wax  is  thoroughly  absorbed,  and 
the  paper  can  take  no  more,  being  satu- 
rated. 

This  part  of  the  process  may  be  facilitated 
by  rubbing  another  piece  of  wax  over  the 
upper  surface  of  the  paper ;  the  sheet  is  to  be 
taken  off  the  plate,  and  placed  between  a 
few  folds  of  clean  white  blotting-paper,  and 
ironed  with  a  heated  iron  to  remove  all  ex- 
cess of  wax.  The  iron  ought  not  to  be  too 
hot;  it  is  sufficiently  so  when  a  drop  of 
water  let  fall  on  its  face  quickly  evapor- 
ates; should  the  drop  spin,  however,  or  run 
off,  we  may  be  certain  the  iron  is  too  hot, 
and  must  be  somewhat  cooled. 

It  is  very  necessary  that  the  wax  should 
be  removed  from  the  surface  of  the  paper, 
and  remain  only  in  the  body  of  it.  If  the 
paper  appear  equally  transparent,  and  with- 
out any  shining  patches  or  spots  when 
viewed  with  a  side  light,  it  is  properly 
ironed.  Should  these  appearances  present 
themselves,  the  paper  will  require  again 
ironing  until  they  disappear. 

Preparation  of  the  Negative  Paper.  In  a 
retort  or  earthenware  vessel  of  suitable  di- 
mensions, put  about  8  ounces  of  clean  rice, 
with  6^  pints  of  water  (  pure  distilled).  Set 
it  on  the  fire  to  boil  gently  for  a  minute  or 
two,  until  the  grains  of  rice  become  slightly 
broken;  if  suffered  to  continue  longer,  the 
liquor  obtained  will  be  thick  with  the  excess 
of  coarse  starch,  and  paper  steeped  in  it  will 
be  rendered  black  or  speckly  in  the  after- 
operations. 

Strain  this  liquid  through  a  piece  of  clean 
linen  or  muslin,  and  set  it  aside  for  use. 


Iodizing  the  Paper.    Make  a  bath  accord- 
ing to  the  following  formula : 


Rice  Water  (by  measure) 
Sugar  of  Milk 
Iodide  of  Potassium 
Cyanide  of  Potassium 
Fluoride  of  Potassium 


42  ounces. 
.    601)  grains. 
.    520 
.      15 


When  completely  dissolved,  filter  through 
fine  linen.  In  this  solution  the  waxed  papers 
are  to  be  immersed.  If  not  required  for  im- 
mediate use  it  should  be  preserved  in  a 
bottle,  and  will  keep  for  a  considerable  time 
without  decomposition.  When  papers  are 
to  be  prepared,  they  may  be  immersed  sheet 
upon  sheet,  taking  care  to  drive  away  all  air- 
bubbles  that  may  be  perceived  under  them ; 
from  one  to  two  dozen  sheets  can  be  prepared 
at  a  time.  Here  they  must  remain  for  a 
period  proportionate  to  the  thickness  of  the 
paper  made  use  of — from  half  to  three- 
quarters  of  an  hour  will  generally  be  found 
long  enough ;  after  this  time  the  whole  mass 
of  sheets  should  be  turned  over,  bottom  up- 
ward, and  the  papers  removed  one  by  one, 
holding  them  to  drain  over  the  shallow  bath, 
and  then  pinning  them  from  a  line  stretched 
across  the  room  to  dry  in  the  air.     A  small 

Eortion  of  white  blotting-paper  stuck  to  the 
ottom   corner  of  the  sheet   facilitates  the 
removal  of  superfluous  moisture. 

The  following  formula,  on  the  authority  of 
Mr.  Fenton,  is  used  by  M.  Pulch,  of  Paris, 
and  appears  to  have  been  employed  with 
much  success.  Papers  prepared  according 
to  his  directions,  are  much  more  sensitive 
than  those  by  the  above  formula,  but  un- 
fortunately they  will  not  keep  more  than 
three  days  in  summer,  or  a  week  in  winter; 
neither  will  they  bear  long  the  action  of 
gallic  acid.    His  formula  is  the  following : 


Distilled  Water  (by  measure) 

.      35  ounces 

Iodide  of  Potassium      .       .   • 

.    246  grains. 

Bromide  of  Potassium 

.      15      " 

Cyanide  of  Potassium 
Fluoride  of  Potassium 

.      15      " 

.        7H  " 

White  Honey          .       .       . 
Sugar  of  Milk 

.    154      '• 

.    231      •' 

The  White  of  an  Egg. 

The  paper,  so  far,  is  nearly  insensible  to 
light,  and  consequently  may  be  prepared 
in  the  daytime,  if  kept  from  the  direct  action 
of  the  solar  rays.  Thus  iodized,  the  papers 
may  be  kept  in  a  portfolio  or  drawer  ready  for 

Applying  the  Sensitive  Solution.  This  must 
be  made  by  candlelight,  and  kept  in  a  stop- 
pered glass  bottle,  covered  with  black  or  yellow 
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paper;  it  is  prepared  iu  the  following  pro- 
portions : 


Distilled  Water 
Crysuillizable  Acetic  Acid     . 
CrysUillized  Nitrate  of  Silver 


.    150  grains. 
12  or  14 


The  above  is  adapted  for  such  papers  as 
are  intended  to  be  used  some  considerable 
length  of  time  after  sensitizing — but  if  re- 
auired  for  immediate  use,  or  within  two  or 
tliree  days,  it  is  as  well  to  diminish  the  quan- 
ity  of  acetic  acid.  Sufficient  of  this  sensi- 
tive solution  is  poured  into  a  flat,  shallow 
bath  or  dish,  to  cover  the  bottom  to  the 
depth  of  about  a  quarter  of  an  inch.  The 
sheet  of  iodized  paper  is  then  to  be  carefully 
immersed,  the  side  on  which  the  picture  is 
intended  to  be,  downward,  and  then  quickly 
turned  over;  see  that  no  air-bubbles  collect 
under  the  paper.  After  remaining  for  four 
or  five  minutes,  remove  it  into  another  dish 
containing  a  sufficiency  of  distilled  water, 
where  it  is  to  be  left  an  equal  space  of  time, 
and  shaken  about,  to  re-dissolve  any  excess 
of  the  aceto-nitrate.  The  sheet  is  then  dried 
between  white  blotting-paper ;  if  left  to  dry 
in  the  air,  it  is  liable  to  become  quite  black 
in  the  gallic  acid  afterward  to  be  used.  If 
preserved  from  the  action  of  light  it  will, 
when  prepared  by  the  first  formula,  keep 
good  and  fit  for  use  a  fortnight— if  with  a 
smaller  quantity  of  acetic  acid,  it  will  not 
keep  so  long,  but  is  more  sensitive. 

Exposure  in  the  Camera.  On  the  duration 
of  the  exposure  very  little  can  be  said,  so 
much  depends  upon  the  quality,  diame- 
ter, and  aperture  of  the  lenses,  the  inten- 
sity of  the  light,  and  the  temperature  of  the 
air.  With  a  double  combination  of  3  inches 
diameter,  for  a  portrait  in  the  shade  on  a 
clear  day,  the  time  is  from  twenty  seconds 
to  one  minute.  For  views  with  a  single 
achromatic  and  a  stop  of  about  three- 
quarters  of  an  inch  in  diameter,  the  expos- 
ure will  vary  from  half  a  minute  to  twenty 
minutes,  according  to  the  brightness  of  the 
season  and  the  surrounding  temperature. 
After  the  exposure  in  the  camera,  and  until 
developed  as  follows,  very  little  of  the  pic- 
ture will  be  visible.  If  by  any  circum- 
stance it  be  rendered  necessary,  the  re- 
maining operations  may  be  deferred  with- 
out any  material  disadvantage  for  a  couple 
of  days. 

Developing  the  Picture,  Provide  another 
shallow  dish,  into  which  pour  to  the  depth 


of  a  quarter  of  an  inch  some  of  the  follow- 
ing solution : 


Distilled  Water  (by  measure) 
GaUicAcid        ... 


42  ounces. 
60  grains. 


In  this  completely  immerse  the  proof  ob- 
tained and  yet  alnjost  invisible,  observing 
again  all  the  before-mentioned  precautions 
against  air-bubbles.  Allow  it  to  remain  until 
the  picture  appears  to  be  sufficiently  devel- 
opea,  which  may  be  in  five  minutes,  or  it 
may  require  perhaps  several  hours  to  bring 
it  out,  this  being  dependent  on  causes  con- 
nected with  temperature  and  the  duration  of 
exposure  in  the  camera.  If  the  weather  be 
cold,  it  is  advisable  to  warm  the  solution  a 
few  degrees,  and  should  we  desire  still  fiirther 
to  hasten  the  development  of  the  image,  the 
addition  of  from  ten  to  twenty  drops  of  the 
aceto-nitrate,  or  sensitizing  solution,  will 
effect  this  in  a  surprising  degree;  unless, 
however,  the  development  be  closely  watched, 
the  darks  of  the  picture  may  be  rendered 
too  violent,  as  we  can  thus  obtain  very  intense 
blacks.  As  soon  as  it  appears  to  have  ac- 
quired the  desired  tones,  immediately  remove 
the  sheet  into  a  dish  containing  clean  water, 
and  wash  it  well,  changing  the  water  two  or 
three  times,  and  gently  brushing  or  rubbing 
the  back  of  the  picture  to  effect  the  removal 
of  any  adhering  crystals.  After  being  well 
washed,  the  proof  is  ready  for 

Fixing  the  Negative  Image.     For  this  pur- 

f)Ose  have  ready  a  bottle  containing  the  fol- 
owing  solution : 


Water  (filtered)    . 
Hyposulphite  of  Soda 


1  pint. 

2  ounces. 


Pour  sufficient  of  this  solution  into  a  dish, 
then  carefully  immerse  the  paper,  and  let  it 
remain  at  least  ten  minutes,  agitating  it  from 
time  to  time.  Only  one  proof  should  be 
immersed  at  a  time.  When  removed  from 
the  bath,  it  is  important  to  thoroughly  wash 
away  every  trace  of  hyposulphite,  for  which 
purpose  a  quantity  of  water  is  necessary. 

Thus  treated,  the  picture  is  completely 
fixed  and  incapable  of  the  further  action  of 
light;  it  only  requires  drying  and  finally 
submitting  to  the 

Wo-ving  of  the  Negative  Proof,  which  is 
done  by  holding  it  before  a  gentle,  clear 
fire,  careftiUy  keeping  it  from  dust,  until 
the  wax  regains  the  transparency  which 
it  has  lost  by  the  various  baths  and  solu- 
tions to  which  it  has  been  submitted ;  and, 
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until  this  be  done,  the  pictures  have  a 
stained  or  soiled  appearance,  which  will  now 
vanish,  leaving  a  splendid  negative  picture, 
from  which  an  unlimited  number  of  posi- 
tives, having  their  lights  and  shades  in  their 
proper  places,  may  oe  obtained  by  super- 
position. 

Le  Grice's  Ambrotype  Process.  This 
process  was  first  communicated  to  the  French 
Photographic  Society  in  July,  1857,  by  M. 
Le  Grice.  His  pictures  had  the  strongest 
lights  well  rendered,  without  presenting  a 
metallic  aspect.  The  pure  whites  preserved 
their  modelling  although  properly  contrasted 
with  the  deep  shadows.  The  muscles  of  the 
face  were  well  marked,  a  thing  rare  in  paper 

Eortraits,  and  usually  set  right  chiefly  by  the 
and  of  the  artist. 

All  simply  iodized  collodions  free  from 
bromides,  fluorides,  etc.,  and  a  bath  unim- 
pregnated  with  iodide  of  silver,  give  pictures 
which  are  simply  black  and  white,  having 
neither  half-tint  nor  modelling.  Hence  the 
various  additions  to  a  normal  collodion  and 
bath.  The  combination  found  to  succeed 
best  is  as  follows :  Mix  in  a  flask  cautiously, 
78  grains  of  bromine  and  7  drachms  of  ab- 
solute alcohol.  Then  pour  this  mixture  into 
another  flask  containing  78  grains  of  hy- 
drated  lime  (slaked  lime) ;  stir,  and 
add  from  twenty  to  twenty-five  drops 
of  hydrochloric  acid.  After  a  few 
days  the  liquid  which  rests  upon 
the  undissolved  lime  loses  its  color 
and  becomes  clear  as  water.  In 
this  state  it  is  used  by  adding  ten, 
fifteen,  or  twenty  drops  of  it  to  a 
collodion  iodized  by  iodide  of  zinc. 
It  is  believed  that  a  collodion  con- 
taining this  mixture  is  more  sensi- 
tive than  any  other  to  the  rays  which  pro- 
ceed from  red  and  yellow  objects. 

The  image  is  rendered  visible  by  sulphate 
of  iron,  with  the  addition  of  boric  or  acetic 
acid,  and  two  or  three  per  cent,  of  alcohol. 
The  fixing  is  effected  by  hyposulphite  of 
soda,  or  by  cyanide  of  potassium. 

To  obtain  negatives  with  this  collodion, 
expose  for  a  longer  time,  and  after  the  image 
is  fixed  and  washed,  moisten  it  with  a  weak 
solution  of  nitrate  of  silver  containing  just 
a  trace  of  iodide  of  silver.  Then  expose  the 
plate  to  a  very  feeble,  diffused  light  for  a 
moment,  and  without  washing  plunge  it  into 
a  solution  of  sulphate  of  iron,  as  above ; 
wash  again,  etc.    By  this  method  we  obtain 


negatives  in  which  the  half-tints  are  more 
marked  than  in  those  obtained  by  an  ordi- 
nary negative  collodion  and  developed  by 
pyrogallic  acid.  A  too  long  exposure  to  the 
diffused  light  sometimes  causes  the  image  to 
be  transformed  into  a  positive,  as  seen  when 
examined  by  transmitted  light.  The  same 
thing  also  occurs  when  the  solution  of  nitrate 
of  silver  with  which  the  plate  is,  in  this  ad- 
ditional process,  moistened,  contains  too 
much  iodide  of  silver. 

Leimtsrpe.  A  modification  of  the  photo- 
etching  and  collotype  processes  invented  by 
J.  Husnik,  of  Prague.  The  printing  surface  is 
of  chrome  gelatine,  instead  of  copper  or  zinc, 
and  in  this  lies  the  peculiarity  of  the  pro- 
cess. The  blocks  are  exactly  similar  to  ordi- 
nary zinc  half-tone  or  line  blocks,  and  are 
printed  in  the  press  in  the  same  way ;  over 
50,000  impressions  can  be  taken  from  one 
plate  without  deterioration. 

Lens.  A  transparent  piece  of  glass  with 
two  convex  surfaces,  or  one  convex  and  one 
flat.  The  convex  lenses  (thicker  in  the 
middle  than  on  the  edges)  cause  the  rays 
impinging  upon  them  to  converge ;  the  con- 
cave lenses  (thinner  in  the  middle  than  at 
the  edges)  diverge  them.  The  material  from 
which   lenses  are  made  consists  of  crown 

Fig.  128. 


and  flint  glass  (q.  v.),  and,  lately,  barium- 
silicate  glass  of  comparatively  high  refran- 
gibility  ("Jena  glass")  has  been  used  to 
great  advantage.  Fig.  128  illustrates  the 
various  forms  of  lenses  as  follows:  The 
double  convex,  plano-convex,  concavo-con- 
vex, double  concave,  plano-concave,  or  con- 
vergent meniscus,  and  divergent  meniscus. 

Light  is  propagated  in  a  straight  line.  If 
a  ray  of  direct  sunlight  passes  through  a 
small  hole  into  a  dark  room  and  falls  upon  a 
screen,  we  observe  a  bright  image  of  the 
shape  of  the  hole.  Increasing  the  distance, 
a  round  image  of  the  sun  takes  the  place  of 
the  image  of  the  hole.  More  than  this,  if 
the  hole  is  small  enough,  the  image  of  the 
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.Fig.  129. 


small  external  objects  will  appear  likewise. 
For  example:  Each  point  of  the  object  B  D 
radiates  light  in  every  direction  —light  of  the 
same  color  as  it  appears  to  our  eye.  From 
the  poiiit  B,  no  light 
can  reach  the  screen 
C,  except  through  the 
small  aperture  A  at 
B' ;  but  if  the  aperture 
is  infinitely  small,  no 
other  point  of  the  ob- 
ject can  send  its  rays 
to  B\  The  same  is 
true  for  every  other 
point,  for  E  or  Z>,  for 
instance ;  these  can  only  send  rays  to  their 
respective  points  D^  and  E\  and  so  on  with 
the  rest,  and  an  inverted  image,  with  all  the 
natural  colors  of  the  object,  is  produced  on 
the  screen.  If  we  now  enlarge  the  hole, 
different  points  of  the  object  would  reach 
the  same  place  upon  the  screen ;  the  image 
of  these  points  would  overlap  each  other, 
and  the  image  of  the  object  would  be  indis- 
tinct. If  the  aperture  is  sufficiently  enlarged, 
the  image  disappears  and  the  screen  is  illu- 
minated homogeneously,  taking  only  a  tint 
of  the  most  prominent  colors  of  the  objects. 
Therefore,  the  smaller  the  hole  is,  the  sharper 
but  fainter  is  the  image. 

Lens  Tube.  A  hollow  metal  cylinder  into 
which  the  lenses  of  which  the  objective  is 
composed  are  fixed. 

Lenticular  Stereoscope.  An  instrument 
for  producing  a  single  solid  picture  by  the 
union  of  two  upon  a  flat  surface  by  means 
of  lenses. 

Level  Indicator.  The  simplest  way  of 
levelling  the  camera  when  photographing,  is 
to  use  a  string  with  a  weight  attached,  simi- 
lar to  the  familiar  plumb-line. 

Levelling  Slab.  A  framework  which,  by 
screws  and  level,  can  be  brought  to  a  per- 
fectly horizontal  plane.  Used  as  support  for 
plates  to  be  coated  with  emulsion,  to  insure 
even  distribution. 

Levelling  Stand.  An  instrument  for  sus- 
taining the  daguerrotype  plate,  or  collodion- 
ized  plate,  in  a  perfectly  level  position  while 

f gilding  the  former  and  while  developing  the 
atter. 

Levigation.  The  process  for  reducing 
substances  to  fine  powder,  by  making  them 
into  paste  with  water,  and  grinding  the  mass 
upon  a  hard  smooth  stone  or  slab,  with  a 
conical  piece  of  stone  having  a  flat,  smooth 


under-surface,  called  a  "muller."  Leviga- 
tion is  resorted  to  in  the  preparation  of 
paints  on  a  small  scale,  and  in  the  elutria- 
tion  of  powders. 

Life-Size  Photographs.  Portraits  of  the 
natural  size.  These  are  now  generally  pro- 
duced by  enlarging  small  negatives  by  means 
of  the  solar  and  other  cameras.  (See  Solar 
Camera  and  Enlarging  Photographs.) 

Light.  Light  is  defined  as  the  agent  that 
produces  vision ;  it  is  supposed  to  be  either 
a  material  fluid  of  extreme  subtilty  emana- 
ting in  particles  from  a  luminous  body,  or 
that  it  is  produced  by  the  undulations  of  an 
independent  medium  set  in  motion  by  the 
luminous  body. 

In  1000  parts  of  white  light  we  find  : 

Red  rays 54  parts. 

Orange-red 140  " 

Orange 80  " 

Yellow-orange 114  " 

Yellow 54  " 

Greenish-yellow 206  " 

Yellowish-green 121  " 

Green  and  greenish-blue  .       .       .  134  " 

Blue 40  " 

Blue-violet 20  " 

Violet 5  " 

From  which  we  deduce  that  the  brighter 
light  rays  exceed  quantitatively  the  chemical 
active  rays,  a  phenomenon  leading  to  the 
opinion  that  the  sensitive  media  at  present 
used  in  photography  utilize  but  a  part  of  the 
light  reflected  from  the  object  to  be  photo- 
grafihed. 

Light,  High.  That  portion  of  the  picture 
possessing  no  shadow,  and  represented  by 
the  pure  white  of  the  paper,  or  the  most 
brilliant  touches  of  white  paint. 

Light,  Standard.  For  the  securing  of 
a  unit  of  illumination  and  for  the  determina- 
tion and  comparison  of  the  sensitiveness  of 
the  materials  used  in  photography,  many 
efforts  have  been  made  toward  a  standard 
light.  The  requirements  of  a  normal  or 
standard  light  for  use  in  this  way  may  be 
said  to  be :  (1)  That  it  should  be  possible 
to  obtain  the  light  everywhere  of  absolutely 
equal  intensity ;  (2)  that  the  chemical  inten- 
sity of  the  light  should  be  constant ;  and  (3) 
that  it  should  emit  all  the  spectrum  rays 
which  affect  photographic  sensitive  material. 
So  far,  no  light  has  been  devised  or  found 
which  will  fiilfil  all  these  essentials.  It  has 
been  found  that  nuignesium,  in  optical 
brightness,  gives  a  light  more  closely  resem- 
bling sunlight  than  any  other. 


LIGH 


218 


LIGH 


The  various  lights  at  one  time  or  another 
proposed  as  a  standard  light  are  (1)  the  stand- 
ard candle ;  (2)  Violla's  electric  light  unit ; 
(3)  the  amyl  acetate  lamp;  (4)  the  normal 
carbonic  oxide  light  of  Bunsen  and  Roscoe ; 
(5)  coal  gas  ;  (6)  magnesium  ;  and  (7)  phos- 
phorescent substances. 

The  amyl  acetate  lamp  would  seem  to 
most  closely  fulfilvall  the  required  conditions, 
and  this  lamp  is  now  commonly  used  as  a 
standard  in  Europe.  The  standard  candle 
is  not  found  sufficiently  accurate  for  exact 
experiment  or  test.  Magnesium  wire  has 
been  used  recently  with  considerable  success, 
and  would  seem  to  offer  many  advantages. 
The  common  fault  of  all  the  proposed  stand- 
ard lights  thus  far  evolved  is  their  failure  in 
recording  the  spectrum  values. 

Light  and  Shade.  Terms  used  in  art  to 
represent  the  blacks  and  whites  of  pictures 
with  their  varieties  and  values.    A  picture 

Fig.  130. 


of  a  bunch  of  grapes,  as  in  the  Fig.  130,  will 
illustrate  this  subject  satisfactorily.  The 
grapes  may  be  considered  as  heads  for  the 
sake  of  illustration  and  viewed  accordingly. 

Light-Fog.     (See  Fog.) 

Light  for  Enlarging.  Should  be  small  in 
dimensions  but  concentrated  in  intensity 
and  quality ;  the  first  to  obtain  sharpness, 
the  latter  to  obviate  the  necessity  of  pro- 
tracted exposure.  An  argand  oil  lamp  is 
very  convenient,  as  also  is  Marcy's  lamp  in 
which  the  two  flat  burners  or  wicks  are 
turned  end-wise  to  the  condenser;  any  of 
the  various  forms  of  lime-light  can  also  be 
used  successfully.  If  daylight  is  employed 
a  mirror  or  reflector  placed  under  the  light 
source,  at  an  angle  of  45°,  will  secure  the 
desired  concentration. 

Light-Scale.  Every  human  eye  is  sensi- 
tive (on  conditions)  to  a  varying  range  or 
scale  of  light  which  is  simply  astonishing 


for  the  mind  to  contemplate,  and  almost  in- 
credible were  it  not  for  the  fact  that  it 
admits  of  such  simple  and  cogent  proofs. 
Fig.  131  represents  tne  enormous  light-scale 
to  which  the  eye  is  sensitive.  The  bright- 
ness of  pure  snow  under  a  vertical  full 


moon  is  taken  as  the  unit.  Each  vertical 
line  stands  for  a  degree  or  grade  of  light  in- 
tensity which  is  just  double  that  of  the 
grade  represented  by  the  next  line  on  the 
left.  At  the  left-hand  end  of  the  figure  the 
curve  at  a  represents  the  rapidly  increasing 
value  of  the  light-intensities  represented, 
the  height  of  any  point  of  the  curve  above 
the  base-line  being  proportional  to  the  par- 
ticular light-intensity,  the  unit  line  1  being 
about  one  inch  in  height.    The  light  in- 
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tensities  corresponding  to  each  line  or  grade 
are  given  in  figures  beneath  (in  round  num- 
bers). It  liart  been  demonstrated  by  experi- 
ment and  agreeable  to  theory  that  the  sun's 
face  is  intrinsically  at  least  500,000  times 
brighter  than  the  face  of  the  full  moon,  and 
therefore  (since  the  sun  and  moon  have 
about  the  same  apparent  diameter),  pure 
snow  illuminated  by  a  vertical  sun  is  at  least 
500,000  times  brighter  than  snow  illuminated 
by  a  vertical  full  moon.  Therefore,  if  the  line 
representing  snow  in  moonlight  in  the  dia- 
gram is  just  an  inch  high,  then  the  line  rep- 
resenting snow  under  a  vertical  sun  should 
be  about  nine  miles  high  in  order  to  propor- 
tionally represent  the  relative  intensity. 
But  this  is  paltry  compared  with  the  line 
upward  of  900,000  miles  high,  which,  on  the 
same  scale,  would  represent  the  brilliancy 
of  the  sun's  face  itself.  Scarcely  any  apology 
will  be  needed  for  not  representing  this  dia- 
gram in  its  entirety. 

Lightning  Photography.  Photographs  of 
the  various  forms  of  lightning  may  be  easily 
secured  ^during  a  storm  at  night.  The  cam- 
era should  be  fixed  rigidly,  exposed  to  that 
^art  of  the  sky  where  the  flashes  are  most 
frequent.  The  plate  should  be  changed 
after  a  flash  passes  the  field  of  view.  A  rapid 
lens,  working  at/  8  is  the  best  for  this  work. 
Development  of  the  plate  should  be  gradual. 
Lightning  photographs  are  valuable  only 
when  accompanied  by  the  particulars  attend- 
ant at  the  time  of  exposure. 

Li^pin.  Cellulose.  CgHioOs.  Foundation 
principle  of  plant-cells  ;  insoluble  in  water, 
alcohol,  ether,  oils,  and  diluted  acids.  A 
nearly  perfect  form  is  purified  cotton  fibre, 
in  which  form  it  serves  in  the  production  of 
pyroxylin. 

Lignin  is  pure  woody  fibre.  It  forms  about 
95  percent.of  baked  wood,  and  constitutes  the 
woody  portion  of  all  vegetables ;  its  compo- 
sition resembles  starch,  and  by  the  action  of 
oil  of  vitriol  it  is  converted  into  dextrin  or 
sugar,  and  a  new  acid  (Jig no-sulphuric). 
Strong  nitric  acid  dissolves  sawdust,  and 
when  the  solution  is  diluted  with  water,  a  | 
white  insoluble  powder  is  deposited,  which  i 
explodes  when  heated.  I 

Lime.  An  oxide  of  calcium,  obtained  by 
exposing  limestone  or  chalk,  which  are 
carbonates  of  lime,  to  a  red  heat.  The 
substance  thus  obtained  is  called  quick- 
lime or  stone-lime.  When  water  is  poured  I 
upon  quicklime  it  becomes  very  hot,  and 


crumbles  down  into  a  powder — becomes 
"slaked." 

The  chemical  formula  is  CaO.  A  white  un- 
meltable  mass,  absorbing  water  when  heated 
(dissolves),  and  breaking  up  into  a  white 
powder.  Slaked  lime  (Ca(OH).^)  is  not  very 
soluble  in  water,  and  is  of  alkaline  reaction. 

Lime  Accelerator.  An  aqueous  solution 
of  cane  sugar  saturated  with  lime  has  been 
proposed  as  a  substitute  for  the  alkali  in 
pyro  development.  Lime-water  (made  by 
triturating  one  part  of  lime  with  twice  ite 
weight  of  pure  sugar,  manna,  or  glycerine ; 
then  adding  20  parts  of  water  and  decanting 
the  clear  solution)  has  also  been  suggested 
as  an  accelerator  in  development,  but  on 
account  of  the  slowness  of  its  action  is  not 
of  practical  use. 

Lime-Light.  Oxy-hydrogen  light;  cal- 
cium light  (Drummond's).  A  piece  of  car- 
bonate of  lime  made  incandescent  and  in- 
tensely luminous  by  a  burning  mixture  of 
oxygen  and  hydrogen  gas.  Used  as  a  light- 
source  for  projections  and  enlargements. 

Lines.  The  diagram  .exhibits  the  three 
great  varieties  of  lines  which  appear  more 

Fig.  132. 


or  less  in  every  photograph  as  follows :  up- 
right, horizontal,  and  wa\'y  or  tortuous 
lines. 

Line  Engravings,  To  Copy.  The  draw- 
ings or  engravings  to  be  copied  should  be 
evenly  illuminated  from  eacn  side,  and  so 
fixed  that  vibration  is  impossible.  A  good 
wide-angle  lens  carefully  shaded  with  a  cone 
lined  with  black  velvet  is  the  best  objective 
for  this  purpose.  The  exposure  should  be 
carefully  timed  after  focussing,  inclining  to 
a  short  rather  than  a  long  interval  of  time. 
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Develop  the  negative  with  pyro  and  sodium 
carbonate,  well  restrained  with  bromide. 
Clear  the  image,  if  required,  with  iodine 
and  potassium  cyanide,  and  if  necessary  in- 
tensify with  mercuric  chloride  and  silver 
cyanide. 

Line-Negative.  A  negative  from  a  line- 
drawing;  (not  half-tone). 

Linography.  Photographing  on  woven 
fabrics  ;  for  paintings  mostly. 

Linseed  Oil.  This  oil  is  produced  from 
the  seeds  of  Linum  usitissimum  et  perenne, 
braised  or  crushed,  and  then  ground  and 
pressed  without  heat.  Pale,  insipid,  vis- 
cous; sp.  gr.  0.9347.  Linseed  oil  is  used 
for  making  some  varnishes,  and  in  photo- 
graphic engraving,  mixed  with  litharge.  The 
method  is  to  apply  a  mixture  of  linseed  oil, 
litharge,  and  ether  to  a  metallic  plate,  expose 
the  plate  to  sunshine  under  a  negative  for 
about  an  hour,  then  wash  it  with  ether  to 
remove  the  compound  not  affected  by  light, 
and  lastly  etching  the  plate  with  an  acid. 

Liquid  Ammonia  (Liquor  of  Ammonia). 
(See  Ammonia.) 

Liquid  Color  Screens.  Sometimes  used 
instead  of  a  colored  glass  screen  in  ortho- 
chromatic  work ;  consisting  of  two  plain 
glasses  sealed  together  with  a  thin  sheet  of 
liquid  dye  between  them.  These  screens 
may  be  placed  within  the  combinations  of 
the  lens,  and  possess  certain  optical  advan- 
tages. The  name  "  panorthoscopic  "  was 
suggested  for  them  by  the  inventor,  Mons. 
Guillerninst. 

Liquid  Glue.  Dissolve  with  a  gentle  heat 
the  best  quality  of  glue  in  acetic  acid,  No.  8. 
This  glue  is  always  liquid  and  ready  for 
use. 

Liquor.  This  term  is  applied  to  those 
aqueous  solutions  commonly,  though  im- 
properly, called  waters,  as  liquor  of  ammo- 
nia, liquor  of  potassa,  etc.,  which  are  simple 
solutions  of  pure  potassa  and  gaseous  am- 
monia, and  would  therefore  be  more  cor- 
rectly and  intelligibly  called  solutions.  The 
term  liquor  has  also  been  applied  of  late 
years  to  some  concentrated  preparations 
more  correctly  termed  fluid  extracts,  as  they 
merely  differ  from  good  extracts  in  their  less 
consistency,  and  from  ordinary  extracts  in 
containing  less  starchy  matter— albumen  and 
gum.  There  is  also  usually  a  little  spirit 
added  to  them  to  prevent  decomposition. 

Liquor  Ammonii  Caustici.  Aqueous  solu- 
tion of  ammonia. 


Liquorice  Sugar.  Sweet-tasting  gum, 
soluble  in  water  and  alcohol.  Recommended 
in  negative  collodion  for  greater  vigor. 

Liquoscope.  An  instrument  for  compar- 
ing the  refractive  indices  of  liquids.  Used 
to  detect  adulterations,  etc. 

Litharge.  Litharge  is  prep^^jed  by  scraping 
off  the  dross  that  forms  on  the  surface  of 
melted  lead  exposed  to  a  current  of  air,  and 
heating  it  to  a  full  red  to  melt  out  any  de- 
composed lead.  The  fused  oxide  in  cooling 
forms  a  yellow  or  reddish  crystalline  mass, 
which  readily  separates  into  scales;  these, 
when  ground,  constitute  the  powdered 
litharge  of  the  shops.  It  is  used  by  painters 
as  a  "drier"  for  oils,  and  for  various  other 
purposes  in  the  arts.  It  is  also  used  as  a 
sensitive  coating  in  photographic  engraving. 
(See  Linseed  Oil.) 

Lithium  Bromide.  Soluble  in  water  and 
alcohol;  sometimes  used  in  preparing 
bromide  emulsions. 

Lithium  Carbonate.  Has  been  proposed  as 
an  accelerator  in  the  development  of  gela- 
tine dry  plates.  When  used  with.pyro,  in 
place  of  other  alkaline  carbonates,  the  de- 
veloping solution  is  rendered  more  energetic 
and  yet  less  liable  to  produce  fog.  The 
formula  is  given  as  follows : 


Pyro     .... 
Carbonate  of  Lithium 
Sulphite  of  Soda 
Water 


2graiiis. 
2     " 
12      " 
1  ounce. 


Lithium  Chloride.  This  chloride,  occur- 
ring in  confused  deliquescent  crystals,  freely 
soluble  in  alcohol  and  water,  is  used  chiefly 
in  the  preparation  of  gelatino-chloride  emul- 
sions. 

Lithium  Iodide.  Soluble  in  alcohol  and 
water;  employed  to  iodize  collodion. 

Lithographic  Ink,  Preparation  of.  I. 
Mix,  mastic  in  tears,  8  ounces ;  shellac,  12 
ounces;  Venice  turpentine,  1  ounce;  melt 
together,  and  add  wax,  1  pound;  tallow,  6 
ounces;  when  dissolved,  mrther  add  hard 
tallow  soap,  in  shavings,  6  ounces ;  when  the 
whole  is  combined,  add  lampblack,  4  ounces ; 
mix  well,  cool  a  little,  and  then  pour  it  into 
moulds  or  on  a  slab,  and  when  cold  cut  into 
square  pieces.  II.  Dry  tallow  soap,  mastic 
in  tears,  and  common  soda  in  fine  powder,  of 
each  30  parts ;  shellac,  150  parts ;  lampblack, 
12  parts ;  mix  as  first.  Both  these  are  used 
for  writing  on  stone.  III.  (Autographic.)  a. 
White  wax,  8  ounces,  and  white  soap,  2  to  3 
ounces;    melt;    when    well    combined   add 
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lamp-black,  1  ounce  ;  mix  well,  and  heat  it 
8tr()n<rly  ;  then  add  shellac,  2  ounces ;  again 
heat  it  strongly,  stir  well  together,  cool  a 
little,  and  pour  it  out  as  before.  6.  White 
soap  and  white  wax,  of  each  10  ounces ;  mut- 
ton suet,  3  ounces ;  shellac  and  mastic,  of 
each  5  ounces;  lampblack,  3^  ounces;  mix 
as  above.  Both  these  are  used  for  writing  on 
litho":raphic  paper.  When  a  is  used  the 
drawing  or  manuscript  will  keep  for  years 
before  transferring ;  but  Avhen  b  is  employed 
the  transfer  must  be  made  within  a  week. 
These  inks  are  all  rubbed  down  with  a  little 
water  in  a  cup  or  saucer  for  use,  in  the  same 
way  as  common  water-color  cakes.  In  win- 
ter* the  operation  should  be  performed  near 
the  fire,  or  the  saucer  should  be  placed  over 
a  basin  containing  a  little  warm  water. 
Either  a  steel  pen  or  a  camel's-hair  pencil 
may  be  employed  with  the  ink. 

Iiithographic  Paper.  This  paper  is  used 
to  write  on  with  lithographic  ink  for  the  pur- 
pose of  transfer  to  the  stone.  The  writing 
may  be  transferred  by  simply  moistening  the 
back  of  the  paper,  and  evenly  pressing  it  on 
the  stone,  when  a  reversed  copy  is  obtained, 
w^hich  is  used  to  print  from.  Prepared  in 
two  ways :  I.  Starch,  6  ounces ;  gum-arabic, 
2  ounces ;  alum,  1  ounce  ;  make  a  strong 
solution  of  each  separately  in  hot  water, 
mix,  and  apply  it  while  still  warm,  to  one 
side  of  the  paper,  with  a  clean  brush.  When 
dry,  a  second  and  a  third  coat  may  be  given  ; 
lastly  press,  to  make  it  smooth.  II.  Give 
the  jpaper  three  coats  of  good  thin  size,  one 
coat  of  good  white  starch,  and  one  coat  of  a 
solution  of  gamboge  in  water ;  the  whole  to 
be  applied  with  a  sponge,  and  each  coat 
allowed  to  dry  before  the  other  is  applied. 
The  whole  of  the  solution  should  be  freshly 
made. 

Litmus.  A  blue  pigment  prepared  from 
the  species  of  lichen  called  Lecanora  tartarea, 
or  Roccella  tartarea.  The  ground  lichens  are 
first  treated  with  urine  containing  a  little 
potash,  and  allowed  to  ferment,  whereby  they 
produce  a  purple-red,  which  is  again  treated 
with  quicklime  and  urine,  and  set  aside  to 
ferment  for  two  or  three  weeks ;  it  is  then 
made  into  a  paste  with  chalk  or  gypsum,  and 
dried  in  the  shade.  Litmus  has  a  violet-blue 
color,  is  easily  pulverized,  is  partially  soluble 
in  water  audi  dilute  alcohol.  The  color  is 
not  altered. 

In  photography,  the  vegetable  pigment 
litmus  thus  obtained  is  used  as  an  indicator 


of  acidity  and  alkalinity  in  various  processes 
and  manipulations. 

A  solution  of  litmus  is  prepared  by  gently 
boiling  purified  litmus  with  three  times  its 
bulk  of  spirits  of  wine  for  one  hour.  The 
fluid  is  poured  off";  the  same  operation  is 
then  repeated.  Digest  the  residual  litmus  in 
distilled  water,  and  filter  the  solution  of  lit- 
mus required.  Blue  litmus-paper  is  made  by 
steeping  unsized  white  paper  in  solution  of 
litmus,  and  drying  by  exposure  to  air.  Red 
litmus-paper  is  unsized  white  paper  steeped 
in  a  solution  of  litmus  which  has  been  pre- 
viously reddened  by  addition  of  a  very 
minute  quantity  of  acid,  and  dried  by  expos- 
ure to  air.  The  coloring  matter  in  litmus  is 
azolitmin. 

Litmus-paper.  Blue  litmus-paper  is  colored 
red  by  acids ;  the  red,  blue  by  alkalies.  The 
latter  remains  red  in  neutral  solutions. 

For  ordinary  purposes  it  is  more  conve- 
nient and  economical  to  buy  commercial 
litmus  test-papers,  readily  obtainable  every- 
where, than  to  prepare  the  paper  oneself. 

Liver  of  Sulphur.  (See  Potassium  Sul- 
phide.) 

Losing  Depth.  Toning  out;  growing 
lighter  in  the  baths. 

Luminous  Paint  (Balmain's).  Sold  in  dry 
white  powder  (water-color),  and  also  as  oil 
paint.  After  exposure  to  light,  remains  self- 
illuminating  in  the  dark  for  a  time.  Stands 
for  normal  light  in  Warnerke's  photometer, 
and  is  used  in  the  preparation  of  self-illumi- 
nating photographs.  Obtained  by  subjecting 
sulphide  of  calcium  and  other  sulphur  com- 
binations to  red  heat  (glowing). 

Luna  Cornea.  This  salt  is  always  formed 
when  muriatic  acid  or  any  soluble  muriate 
is  added  to  a  solution  of  nitrate  of  silver. 
It  is  also  prepared  when  silver  is  heated  in 
chlorine  gas.     (See  Chloride  of  Silver.) 

Lunar  Caustic.    (See  Nitrate  of  Silver.) 

Limar  Photography.  The  art  of  taking 
photographs  by  the  light  of  the  moon.  This 
IS  accomplished  by  means  of  telescopes,  with 
the  other  appliances  of  photography.  (See 
Astronomical  Photography.) 

Lute.  A  composition  employed  to  secure 
the  joints  of  chemical  vessels,  or  as  a  cover- 
ing to  protect  them  from  the  violence  of  the 
fire.  For  the  joints  of  vessels,  as  stills,  etc.,  not 
exposed  to  a  heat  much  higher  than  212°  F., 
linseed  meal,  either  alone  or  mixed  with  an 
equal  weight  of  whiting,  and  made  into  stiff 
I  paste  with  water,  may  be  employed.    Ground 
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almond  cake,  from  which  the  oil  has  been 
pressed,  may  also  be  used  for  the  same  pur- 
pose. For  the  joints  of  small  vessels,  as  tubes, 
etc.,  especially  of  glass  or  earthenware, 
small  rings  of  India-rubber  slipped  over  and 
tied  above  and  below  the  joint,  are  very  con- 
venient substitutes  for  lutes,  and  have  the 
advantage  of  lasting  a  long  time  and  bear- 
ing the  heat  at  which  the  oil  of  vitriol  boils. 
Ihr  joining  crucibles  to  be  exposed  to  a  strong 
heat,  a  mixture  of  fine  clay  and  ground  bricks, 
mixed  up  with  water,  or  preferably  with  a 
solution  of  borax,  answers  well  for  most  pur- 
poses. As  a  coating  for  vessels,  to  preserve 
them  from  injury  from  exposure  to  fire, 
nothing  is  better  than  a  mixture  of  pipe  clay 
and  horse-dung  made  into  a  paste  with 
water.  It  is  applied  by  spreading  it  on 
paper. 

M. 

Maceration.  In  chemistry,  the  infiision 
of  a  substance  in  water  for  the  purpose  of 
extracting  the  portion  soluble  in  that  men- 
struum. The  word  is  also  applied  to  the  in- 
fusion of  organic  substances  in  alcohol,  ether, 
or  water,  either  alkalized  or  acidulated. 

Machinery,  Photographing.  To  obtain 
good  photographs  of  machinery  the  subjects 
should  be  painted  a  dull-gray  color.  The 
lens  used  should  be  a  medium  wide-angle, 
well  stopped  down  before  exposure.  The 
light  should  come  from  the  top  and  front, 
and  a  generous  exposure  should  be  given. 
These  details  having  received  attention,  the 
usual  procedure  may  be  followed. 

Macrophotograpny.  The  production  of 
an  enlargement  from  a  negative  in  the  solar 
camera. 

Madison's  Negative  Varnish.  This 
varnish  dries  quickly  and  perfectly  hard; 
is  not  softened  by  the  hottest  sun ;  does  not 
crack  with  heat  or  age,  or  detach  itself 
from  the  glass,  even  if  accidentally  wetted; 
resists  damp,  and  gives  a  thin,  clear  coat  that 
will  bear  any  amount  of  rubbing,  without 
injury  to  the  negative— conditions  all  abso- 
lutely necessary  to  a  good  varnish,  and  which 
few  possess.  To  make  —  Take  bleached 
shellac,  1  ounce;  gum  benzoin,  3  drachms; 
gum  juniper,  1  drachm,  or  less;  soda  borax, 
1  drachm.  Powder  and  dry  them  and  dis- 
solve in  alcohol  800°,  to  the  proper  consis- 
tence.    This  must  be  filtered.     To  apply — 


The  back  of  the  plate  must  be  warmed  and 
the  varnish  poured  on  warm  and  dried  be- 
fore the  fire.  The  surface  is  like  glass  to  the 
touch. 

Magazine  Camera.  There  are  several 
forms  of  magazine  cameras.  They  are  pro- 
vided with  thin  metal  leaves,  twelve  or  more 
in  number,  all  hinged  or  linked  together  in 
carriers.  These  links  are  pivoted  together 
by  small  rods,  the  ends  of  which  project  f 
about  \  of  an  inch  at  each  side.  These  pro- 
jecting ends  travel  in  a  slot  in  a  metal  plate 
on  the  inner  side  of  the  box,  and  these  slots 
form  the  guides  in  which  the  hinges  travel. 
The  lens  and  the  shutter  are  in  the  front  end 
of  the  box.     . 

Magazine  Drawer.  That  part  in  a  hand- 
camera  with  arrangement  for  changing  plates 
which  contains  the  latter.  It  is  either  em- 
bodied in  the  camera,  or  removable.  Many 
hand-cameras  have  a  double  magazine. 

Magic  Lantern.  An  apparatus  resem- 
bling a  camera  obscura,  but  supplied  with  an 
air-draught.  In  this  apparatus  the  rays  of 
a  powerful  artificial  light-source,  after  pass- 
ing through  a  condenser,  are  thrown  upon 
small  glass  transparencies,  which,  by  a  sys- 
tem of  convex  lenses,  are  projected  upon  a 
w^ite  screen. 

Magic  Lantern  Slide  Camera.  A  camera 
box.  No.  1,  having  a  movable  front,  is  used 
for  exposing  the  plate.     On  the  edge  of  the 
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front,  extending  up  and  down  on  both  sides, 
is  screwed  a  piece  of  wood  making  a  groove 
into  which  an  extension  of  camera  box  No. 
2  slips,  having  a  flange  on  its  edges  corre- 
sponding to  the  grooves  in  No.  1.  Box  No. 
2  is  made  with  a  large  opening  in  the  front 
or  part  adjoining  No.  1.     The  upper  end, 
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instead  of  haviiii^  u  grooved  glass,  has  an 
opening  arninged  to  lit  the  negative  with  a 
dark-slide  immediately  behind.  This  box  has 
a  bellows  and  rack  adjustment  as  with  other 
cameras.  It  should  be  made  to  extend  at 
least  30  inches.  To  put  the  box  in  working 
order,  remove  the  movable  joints  of  No.  1, 
on  which  the  lens  is  fastened.  Then  push 
them  toojether,  joint  to  joint;  pull  out  the 
dark-sliae  of  No.  2,  and  adjust  the  front  of 
No.  1  in  its  position.  Then  place  the  nega- 
tive in  the  frame  of  No.  2,  inclining  all  so 
that  the  line  of  vision  will  strike  the  sky  or 
any  white  object.  A  long  platform  will  be 
found  convenient  as  a  stand  for  this  appa- 
ratus. A  north  exposure  is  best.  The  lens 
in  No.  1  must  always  be  uncovered,  using  the 
slide  behind  the  negative  as  a  covering. 

Magic  Photographs.  Make  a  print  on 
albumen  paper  in  the  usual  way,  fix  and  wash 
thoroughly  without  toning,  immerse  the  print 
in  a  saturated  solution  ot  bichloride  of  mer- 
cury until  the  image  disappears;  wash  and 
dry.  To  make  the  invisible  image  appear, 
place  the  picture  in  contact  with  a  moist- 
ened sheet  of  absorbent  paper  which  has 
been  previously  soaked  in  a  saturated  solu- 
tion of  hypo  soda,  when  the  image  will  re- 
appear with  all  its  pristine  vigor,  as  if  by 
magic. 

Magnesia.  A  light,  white  substance, 
classed  with  the  earths.  It  occurs  both  in 
the  organic  and  inorganic  kingdoms.  It  was 
discovered,  or  at  least  first  chemically  dis- 
tinguished from  lime,  by  Dr.  Black,  in  1755. 
Pure  magnesia  is  properly  the  oxide  of  the 
metal  magnesium. 

Magnesia,  Carbonate  of.  The  carbonate 
of  magnesia  of  commerce  is  usually  made  up 
into  cakes  or  dice.  It  is  a  white,  inodorous, 
tasteless  powder,  possessing  similar  proper- 
ties to  calcined  magnesia. 

Magnesium.  Mg.  A  silvery-white,  some- 
what brittle  metal,  obtainable  commercially 
in  the  form  of  ribbon,  wire,  and  powder.  In 
1859  Bunsen  demonstrated  the  utility  of 
magnesium  as  a  source  of  light  for  photo- 
graphic purposes.  It  is  now  largely  used  for 
securing  photographs  of  mines,  caves,  and 
interiors,  also  in  portraiture  and  group  pho- 
tography. (See  Artificial  Lighting.)  The 
wire  or  ribbon  may  be  burnt  in  a  spirit  lamp 
or  gas-flame.  The  powder,  either  in  a  pure 
state  or  in  combination  with  other  substances, 
is  generally  projected  through  a  flame  by 
air-pressure,  or  ignited  in  a  heap  upon  a 


metal  plate  or  other  suitable  receptacle. 
Many  magnesium-light  compounds  are  dan- 
gerously explosive  and  require  great  care  in 
handling  them.  The  light  produced  by  all 
the  above  forms  of  magnesium  is  very  in- 
tense and  possesses  great  actinic  power,  per- 
mitting of  instantaneous  exposures. 

Many  difierent  varieties  of  apparatus  for 
the  combustion  and  distribution  of  pure  mag- 
nesium and  magnesium-light  powders  have 
been  introduced,  details  of  which  may  be 
seen  by  reference  to  the  catalogues  of  dealers 
in  supplies. 

Magnesium,  Bromide  of.  Prepared  by 
dissolving  magnesia  in  hydrobromic  acid 
and  evaporating  to  dryness. 

Magnesium,  Chloride  of.  This  salt  is 
best  prepared  by  dissolving  magnesia  in 
muriatic  acid,  evaporating  to  dryness,  add- 
ing an  equal  weight  of  muriate  of  ammonia, 
projecting  the  mixture  into  a  red-hot  plati- 
num crucible,  and  continuing  the  heat  until 
a  state  of  tranquil  fusion  be  attained.  On 
cooling  it  forms  a  transparent,  colorless,  and 
very  deliquescent  mass. 

liiagnesium,  Fluoride  of.  Is  obtained  by 
dissolving  magnesia  in  hydrofluoric  acid  and 
evaporating  to  dryness. 

Magnesium,  Iodide  of.  Is  prepared  by 
dissolving  magnesia  in  hydriodic  acid  and 
evaporating  to  dryness. 

Magnesium  Lamp.  One  of  the  many 
contrivances  used  for  burning  metal  magne- 
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slum  ribbon,  for  photographic  and  lantern 
illumination.  The  metal  ribbon  is  rolled 
upon  a  reel,  shown  at  the  top  of  the  lantern, 
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and  by  clockwork  inside  is  fed  to  the 
exit  in  front,  as  the  metal  is  consumed  by 
the  flame. 

Magnesium,  Sulphate  of.  Better  known  as 
Epsom  Salts.  Is  used  as  a  preventive  of  frill- 
ing. The  bromide  and  iodide  of  magne- 
sium are  employed  as  iodides  for  collodion, 
and  chloride  of  magnesium  has  been  pro- 
posed as  a  fixing  agent  for  gelatino-chloride 
prints ;  a  mixture  of  15  parts  of  this  chloride 
in  100  parts  of  water,  with  2  parts  of  alum, 
is  employed  for  this  purpose.  It  is  also 
employed  in  the  preparation  of  gelatino- 
chloride  emulsions. 

Magnetometer.  An  instrument  to  ascer- 
tain the   force  of  magnetism. 

Magnified  Photographs.  Small  negatives 
enlarged  by  means  of  transmitted  light  upon 
prepared  paper,  canvas,  or  other  substance. 
(See  Enlarging  Photographs;  Solar  Camera, 
etc.) 

Magnifying-Glass.  Used  by  negative  re- 
touchers and  supplied  with  a  "  James  lens- 
support,"  illustrated  herewith.    By  means 
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of  the  ball  clamp  shown  in  the  cut  the  lens 
can  be  adjusted  and  fixed  in  any  desired 
position. 

Malachite-Green.  A  solution  of  mala- 
chite-green has  recently  been  recommended 
as  a  color-sensitizer  for  orthochromatic  pur- 
poses, rendering  plates  bathed  in  a  mixture 


of  malachite-green  and  naphthalene-blue  sen- 
sitive to  red,  yellow,  and  green  rays. 

Malic  Acid.  Juice  ot  the  fruit  of  the 
mountain  ash  immediately  after  it  has  turned 
red,  but  still  unripe.  Malic  acid  is  very 
soluble  in  water,  has  a  pleasant  acidulous 
taste,  and,  when  neutralized  with  the  bases, 
forms  salts  called  malates. 

Malt.  Grain  which  has  become  sweet  in 
consequence  of  incipient  germination.  Bar- 
ley is  the  ^rain  usually  malted,  and  the 
process  consists  in  exposure  to  warmth  and 
moisture. 

Malt  Preservative  Process.  In  Mac- 
nair's  preservative  process,  and  in  others, 
malt  was  used  as  a  preservative. 

Manganese.  A  hard,  brittle,  grayish-white 
metal,  having  the  sp.  gr.  8.013.  It  is  obtained 
by  reducing  the  black  oxide  of  manganese 
to  a  fine  powder. 

Manganese  Binoxide.  MnOj.  Syn.,  Black 
oxide  of  manganese.  Occurs  as  a  black  crys- 
talline powder,  and  is  used  for  the  production 
of  oxygen  for  the  lime-light. 

Manipulate.  To  treat,  work,  or  operate 
with  the  hands. 

Manipulation.  Working  with  the  hands ; 
manual  operation ;  the  operation  of  prepar- 
ing substances  for  experiment. 

Marble,  Photography  on.  To  obtain 
photographs  on  marble,  take  an  unpolished 
plate  of  marble ;  must  be  coated  with  a  solu- 
tion of  benzine,  500  parts ;  spirits  of  turpen- 
tine, 500  parts;  asphaltum,  50  parts;  and 
pure  wax,  5  parts.  When  this  is  dry  the 
plate  is  exposed  under  a  negative,  which  will 
take,  in  sunshine,  about  twenty  minutes. 
Develop  with  spirits  of  turpentine  or  ben- 
zine, and  wash  in  plenty  of  water.  The  next 
step  is  to  cover  the  plate  where  it  is  intended 
to  DC  left  white,  with  an  alcoholic  solution 
of  shellac,  and  immerse  the  same  in  any 
dye  which  is  soluble  in  water.  Alter  a  while, 
when  enough  of  the  coloring  matter  has  en- 
tered the  pores  of  the  marble,  it  is  taken  out 
and  polished. 

Marcellus  Cycloramic  Camera.  This 
camera  was  designed,  as  indicated  by  the 
name,  to  make  a  complete  panorama  of  the 
scene  surrounding  the  point  from  which  the 
picture  is  taken,  with  one  exposure.  This 
object  is  accomplished  by  a  mechanism 
which  causes  the  simultaneous  movement  of 
the  camera  and  film— that  is  to  say,  when  the 
camera  moves  in  one  direction  the  film,  while 
being  carried  along  with  and  inside  the  cam- 
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era,  moves  from  one  roller  to  another  in  the 
opposite  direction,  accurately  receiving  the 
image  as  it  is  presented  by  the  lens.  The 
camera  revolves  on  a  pivot  or  iron  post  di- 
rectly below  the  centre  of  the  lens.  Kigidly 
attached  to  the  same  post  is  a  grooved  wooden 
disk,  the  radius  of  which  is  equal  to  the 
focus  of  the  lens.  Cut  in  the  edge  of  the 
disk  is  a  slot  in  which  is  clamped  one  end  of 
a  narrow  belt  of  film,  the  other  end  of  which 
has  been  previously  clamped  in  a  slot  cut 
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longitudinally  in  the  end  of  a  "feed"  roller, 
which  projects  through  the  bottom  of  the 
camera,  and  automatically  wrapped  around 
it  as  many  times  as  the  film  inside  the  cam- 
era is  wrapped  around  the  upper  portion  of 
the  "  feed  "  roller.  Below  the  wooden  disk 
and  revolving  on  the  iron  post  is  a  bifurcated 
arm,  the  other  end  of  which  is  connected  by 
an  upright  brace  to  the  bottom  of  the  cam- 
era. To  this  arm  is  attached  the  outer  end 
of  a  heavv  spring,  the  inner  end  of  which 
is  fastened  to  the  iron  post.  The  recoil  of 
this  spring  causes  the  revolution  of  the  cam- 
16 


era,  and  is  controlled  by  a  gear  train  with  a 
fan  governor,  the  first  wheel  "of  said  gear 
train  being  fa.stened  to  the  bifurcated  arm, 
and  revolving  with  it.  The  said  spring  is 
wound  up  by  pushing  the  camera  around 
with  the  hand,  and  is  prevented  from  recoil- 
ing by  a  ratchet  and  pawl  device,  the  pawl 
being  released  when  all  is  ready  to  make  the 
exposure.  The  focus  of  the  lens  is  fixed  at 
a  point  directly  above  the  periphery  or  edge 
of  the  wooden  disk,  and  a  trine  to  the  right 
of  the  point  at  which  the  lid  in  the  illustra- 
tion is  hinged.  The  portion  of  the  camera 
covered  by  the  hinged  lid  contains  the 
rollers  around  which  the  film  passes.  These 
rollers  are  four  in  number,  viz.,  a  spring- 
controlled  "  feed  "  roller,  a  spring-actuated 
"receiving"  roller,  and  two  small  guide 
rollers,  the  last  being  so  placed  that  the  film 
when  passing  over  them  will  be  in  the  focus 
of  the  lens.  The  feed  and  receiving  rollers 
have  pins  or  trunnions  with  square  heads 
in  their  upper  ends  which  detachably  fit  in 
similarly  shaped  holes  in  the  axles  of  the 
spring  devices  on  the  outside  of  the  lid  of 
the  camera.  The  device  above  the  "  feed" 
roller  is  to  prevent  the  film  from  being  un- 
wound too  rapidly,  and  the  one  above  the 
receiving  roller  is  to  cause  the  film  to  be 
wound  thereon  as  it  is  paid  out  by  the  "  feed  " 
roller.  The  film  when  placed  in  the  camera 
is  wound  on  the  receiving  roller,  which  is 
contained  in  a  brass » lighVtight  cylinder. 
When  the  camera  is  pushed  around  to  wind 
up  the  motive  spring,  the  film  is  drawn 
from  the  cylinder  and  wrapped  around  the 
"  feed  "  roller  by  the  automatic  action  of  the 
spring  above  the  said  "  feed"  roller,  which  is 
left  free  to  act,  while  at  the  same  time,  out- 
side the  camera,  the  belt  of  film  is  being  un- 
wound from  the  groove  in  the  wooden  disk 
and  wound  upon  the  projecting  end  of  the 
"  feed  "  roller.  When  the  exposure  is  made 
the  film  is  wound  back  in  the  light-tight  cyl- 
inder, which  may  be  replaced  by  another. 

This  ingenious  apparatus  was  invented  in 
1893  by  Percy  Shelley  Marcellus,  Philadel- 
phia. 

For  a  fiill  description  and  a  view  of  the 
Columbian  World's  Exposition  made  with 
the  Marcellus  camera  see  Wilson's  Photo- 
graphic  Magazine,  May,  1894. 

Marginai  Definition.  The  sharpness  of 
an  optical  picture  extending  to  the  edges. 

Marine  Glue.  Mixture  of  caoutchouc 
solution  with  powdered  shellac,  in  form  of 
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plates,  or  black-brown  mass,  to  be  heated 
before  use.  Used  for  making  wooden  trays, 
etc.,  water-tight.  Substitute  for  asphaltum 
in  etching  processes. 

Marking  on  Collodion  Pictures.  These 
troublesome  visitors  are  of  various  kinds, 
viz. :  A  reticulated  appearance  on  the  film  after 
developing,  the  result  of  collodion  containing 
water,  or  the  plates  may  have  been  immersed 
too  quickly  in  the  bath,  and  the  soluble 
pyroxylin  partially  precipitated.  Oily  spots 
or  lines ;  from  raising  the  plate  out  of  the 
bath  before  the  immersion  has  been  sufficient 
to  thoroughly  wet  the  film ;  or  from  removal 
of  the  plate  from  the  bath  before  the  ether 
on  the  surface  has  been  washed  away;  or 
from  re-dipping  the  plate  in  the  nitrate  bath 
after  exposure  to  light,  and  pouring  on  the 
developer  immediately ;  or  from  the  nitrate 
bath  being  covered  with  an  oily  scum,  which 
is  carried  down  by  the  plate.  Straight  lines 
traversing  the  film  horizontally — from  a  check 
having  been  made  in  immersing  the  plate  in 
the  bath.  Curved  lines  of  over-development — 
from  employing  the  developer  too  strong ;  or 
from  not  pouring  it  in  quick  enough  to  cover 
the  surface  before  the  action  begins ;  or  from 
using  too  little  acetic  acid  and  omiting  the 
alcohol.  Stains — from  too  small  a  quantity 
of  fluid  having  been  employed  to  develop 
the  image.  Irregular  strice — from  fragments 
of  dry  collodion  accumulating  in  the  neck 
of  the  bottle,  and  being  washed  in  the  film. 
Markings — caused  by  using  an  inferior  sam- 
ple of  pyroxylin  made  from  too  hot  acids, 
and  most  seen  when  using  an  old  bath.  Stains 
on  the  upper  part  of  the  plate — from  using 
a  dirty  slide.  Wavy  marks  at  the  lower  part 
of  the  plate — from  the  collodion  becoming  too 
thick  and  glutinous ;  or  from  reversing  the 
direction  of  the  plate  after  its  removal  from 
the  bath,  so  that  the  nitrate  of  silver  flows 
back  again  over  the  surface ;  or  from  impuri- 
ties on  the  woodwork  of  the  frame  ascend- 
ing the  film  by  capillary  attraction.  Marks — 
from  the  developer  not  running  up  to  the 
edge  of  the  film. 

Martin's  Albumen  Negative  Process.  To 
the  white  of  eight  eggs  M.  Martin  adds 
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beating  them  up  in  the  usual  way,  leaving  it 
to  stand  over  night.     For  landscapes  he 


doubles  the  quantity  of  iodide,  and  in  wet 
weather  omits  the  grape  sugar.  The  plates 
when  sensitized,  if  well  washed,  will  keep 
ten  days,  and  after  exposure  in  the  camera 
may  be  kept  nine  days  before  developing, 
with  a  saturated  solution  of  gallic  acid,  to 
which  a  few  drops  of  a  4  per  cent,  nitrate 
solution  have  been  added ;  this  must  be  done 
on  a  sheet  of  copper  well  heated. 

Martin's  Intensifying  Process.  This  pro- 
cess is  intended  or  positive  collodion  proofs 
(ambrotypes)  copied  in  the  camera  from 
negatives.  A  plate  worked  with  wet  collo- 
dion by  the  ordinary  method  is  developed 
with  dilute  sulphate  of  iron ;  the  developed 
proof  is  careftilly  washed,  and  before  fixing 
it  is  covered  with  a  solution  of  bichloride  of 
mercury.  Decomposition  immediately  en- 
sues, giving  rise  to  protochloride  of  mercury 
and  chloride  of  silver ;  a  small  quantity  of 
mercury  set  free  fixes  itself  on  the  silver  of 
the  picture.  When  careftilly  washed  a  solu- 
tion of  cyanide  of  potassium  or  hyposulphite 
of  soda  previously  saturated  with  silver  is 
poured  over  the  plate ;  it  is  left  to  act  for  a 
few  seconds,  the  traces  of  the  mercury  adhe- 
rent to  the  film  decompose  the  double  salt 
contained  in  these  solutions,  and  cause  a  pre- 
cipitate of  metallic  silver  in  a  finely  divided 
state,  which  gives  a  very  fine  coloring  to  the 
picture.  The  operation  is  concluded  by  fix- 
ing in  the  ordinary  manner,  preference  being 
given  to  hyposulphite  of  soda  in  a  state  of 
concentrated  solution;  and,  after  sufficient 
washing,  the  picture  may  be  transferred  by 
means  of  gelatined  or  albumenized  paper. 

Mascher's  Stereoscope.  This  consists  of 
a  bottom  to  rest  the  pictures  upon,  and  a  top 
holding  the  lenses,  supported  by  pillars  at 
the  four  angles.  The  spaces  between  the 
pillars  at  the  sides  and  ends  are  fiirnished 
with  glass,  through  which  to  admit  the  light. 

Mascher's  Stereoscope  Case.  This  is 
simply  a  daguerreotype  case  with  a  flap 
attached  to  the  inside  of  the  cover,  in  whien 
the  lenses  are  placed. 

Mascher's  Stereoscope  Medallion.  This 
instrument  consists  of  a  locket  or  medallion 
case  with  supplementary  lids,  containing 
each  a  lens,  and  so  arranged  as  to  fold  within 
the  picture-lids,  and  in  such  relation  to  the 
latter  that  upon  being  opened  and  adjusted 
the  lenses  stand  opposite  the  pictures. 

Masks.  Leaves  of  black  paper  with  oval, 
round,  or  square  cut-outs  in  the  middle,  and 
so  placed  over  the  negative  as  to  allow  only 
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that  part  of  it  to  print  which  corresponds  to 
the  cut-out,  leaving  a  white  margin  all 
around.  Usually,  when  printed  deep  enough, 
the  nijisk  is  removed,  and  the  piece  cut  out 
of  it  (disk)  is  placed  over  the  printed  portion 
to  tint  the  margin  by  a  second  exposure. 

Mastic.  Mastich.  A  species  of  gum  or 
resin,  much  used  for  varnisn. 

Matt.  The  metal,  paper,  or  velvet  border 
surrounding  the  picture,  and  placed  between 
the  plate  or  paper  and  glass,  to  preserve  the 
two  latter  from  contact  when  put  into  a  case 
or  frame. 

Matt-Surface  Prints.  Prints  with  a  matt, 
or  plain  unglazed  surface,  may  be  obtained 
by  using  a  paper  without  gloss,  such  as  plain 
silver  paper ;  or  by  using  a  prepared  matt- 
surface  cnloride  paper ;  or  by  squeegeeing  a 
brilliant-surfaced  paper  upon  finely  ground 
glass;  or  by  flowing  a  glossy  print  with 
ground-glass  varnish  before  the  final  mount- 
ing. The  platinotype,  bromide,  and  plain- 
paper  processes  are  those  most  generally 
used  for  the  production  of  matt-surface 
prints. 

Matt  Varnish.  A  negative  varnish  con- 
sisting of  a  solution  of  sandarac  and  mastic 
in  benzole  and  sulphuric  ether,  etc.,  applied 
cold  to  the  plate,  showing,  when  dry,  a 
grained  matt  film,  taking  the  retouching  pen- 
cil well.  Used  also  for  backing  those  parts 
of  the  negatives  which  would  print  too  deep 
without  it. 

Mattalein.  A  varnish  made  of  1  part  of 
gum  dammar  and  5  parts  of  turpentine,  for 
negatives  that  have  to  be  retouched.  It  gives 
tooth  for  the  pencil. 

Matter.  The  general  name  applied  to 
that  which,  under  an  infinite  variety  of  forms, 
affects  our  senses.  The  term  matter  is  ap- 
plied to  everything  that  occupies  space,  or 
that  has  length,  breadth,  and  thickness. 

Mayall's  Albumen  Negative  Process.  In 
this  process  everything  depends  upon  the 
care  vvith  which  it  is  conducted.  Hen's  eggs 
are  the  easiest  of  access,  and  they  must  be 
perfectly  fresh. 

Cleaning  the  Olass. — Make  a  solution  of 

Alcohol 1  ounce. 

Aqua  Ammoniae         ....  2  drachms. 

Water ^%     " 

Tripoli 1  ounce. 

with  which  clean  the  glass  thoroughly  with 
hard  balls  of  cotton  wool,  finishing  with  dry 
patches  of  cotton  flannel. 


Spreading  the  Albumen. — To*  prepare  the 
albumen,  take 

Albumen     ....  12734  fluid  drachms. 

Saturated  solution  Iodide 

of  Potassium  2  drachms. 

Saturated  solution  Bro- 
mide of  Potassium  25  minims. 

Solution  Caustic  Potash    .  1  minim. 

Water          ....  17  minims. 

— the  iodide  and  bromide  should  be  each  a 
saturated  solution  in  distilled  water,  at  60°, 
and  the  proportion  must  be  carefully  pre- 
served. Put  the  ingredients  in  a  half-gallon, 
wide-mouth  bottle  and  shake  up  until  the 
bottle  is  completely  filled  with  white  foam. 
Let  it  stand  six  hours  in  a  cool  place,  then 
pour  off  the  clear  albumen  into  a  tall  glass 
measure,  tapering  from  the  bottom  to  the  top, 
about  one  hour  before  using.  It  is  now 
necessary  to  avoid  most  carefully  any  air- 
bubbles.  To  do  this,  take  a  glass  ftinnel  with 
a  long  beak  that  just  reaches  to  the  bottom 
of  a  pint  measure,  upon  which  place  a  flat 
plate  of  glass  turned  up  at  the  edges,  with  a 
hole  in  the  centre ;  the  whole  is  lined  with 
moistened  muslin,  so  that  when  the  albumen 
falls  upon  the  glass  dish  in  the  act  of  pour- 
ing, it  glides  gently  down  into  the  glass 
measure  placed  under.  Support  the  funnel 
with  a  filter-stand.  Also  place  a  wet  sponge 
covered  with  clean  muslin  on  a  table  near  at 
hand.  Take  a  cleaned  plate  of  glass,  balance 
it  on  the  tips  of  the  fingers  of  the  left  hand, 
brush  off  the  dust,  and  from  the  measure  of 
albumen  pour  on  sufficient  to  well  cover  the 
plate ;  keep  it  as  level  as  possible,  then  sud- 
denly turn  it  down  on  its  edge,  to  allow  the 
excess  of  albumen  to  run  into  the  glass  dish ; 
wipe  it  care  fill  ly  eight  seconds  on  the  edge  of 
the  muslin,  then  eight  seconds  on  the  sponge 
cushion,  and  place  it  in  the  drying-box.  If 
too  much  albumen  is  allowed  to  remain  on 
the  plate  it  will  be  streaked  and  uneven,  and 
if  too  little  is  used  the  proof  will  be  thin  and 
weak.  The  plates  will  be  perfectly  dry  in 
three  days ;  put  them  in  boxes  in  a  dry  place, 
where  they  will  keep  for  any  length  of  time. 
To  Iodize  the  Plates. — The  plates  will  now 
have  to  be  passed  over  the  vapor  of  iodine, 
just  like  a  daguerrotype  plate,  to  completely 
saturate  the  alkaline  reaction ;  this  will  take 
from  two  to  four  minutes,  according  to  the 
temperature ;  the  albumen  surface  ought  to 
receive  a  yellow  tinge  by  the  vapor  of  icxiine ; 
this  operation  ought  to  be  done  a  few  hours 
before  silvering. 
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Silvering  the  Plate. — Prepare  the  bath  with 


Water 

Nitrate  of  Silver  '. 

Glacial  Acetic  Acid 


53  ounces. 
2325  grains. 
42%  drachms. 


Filter.  Use  two  baths  and  a  bath  of  distilled 
water,  and  so  arrange  the  dipping  that  the 
plate  remains  in  each  nitrate  bath  one  min- 
ute and  a  half;  then  place  it  in  the  distilled 
water;  then  wash  the  back  with  common 
water  and  the  face  with  distilled ;  rear  up  to 
dry  in  a  place  free  from  dust.  Eenew  the 
silver  bath  by  adding  465  grains  of  nitrate  of 
silver  for  every  100  plates  sensitized,  and  340 
minims  of  glacial  acetic  acid,  with  sufficient 
water  to  make  up  the  original  quantity. 

To  Prepare  the  Plate  for  the  Camera. — Pass 
it  over  the  vapor  of  iodine  for  about  half  a 
minute  previous  to  placing  it  in  the  slide; 
expose  in  the  camera  from  thirty  seconds  to 
ten  minutes,  according  to  the  intensity  of  the 
light,  the  color  of  the  object,  and  the  aper- 
ture of  the  camera ;  if  required  to  be  very 
quick  the  plate  should  be  plunged  into  a  bath 
of  gallic  acid — 1  part  of  acid  to  10  of  water. 
This  is  for  plates  to  be  used  immediately. 

To  Develop  the  Image. — Make 

B.  A  saturated  solution  of  Gallic  Acid. 

(Nitrate  of  Silver       .       .      465  grains. 

C.  ■<  Water 14>^  ounces. 

(Acetic  Acid       .       .       .    1360  minims. 

A  pint  bottle  filled  with  3  parts  of  gallic 
acid  solution,  B,  and  1  part  water;  pour 
into  a  dish,  kept  expressly  for  the  purpose, 
about  half  an  inch  of  liquid  in  depth;  drop 
into  it  8  drops  of  solution  C  and  shake 
up ;  then  run  distilled  water  on  to  the  plate 
from  the  camera,  and  plunge  it  into  the  gal- 
lic acid;  shake  it  about,  fill  the  dish  with 
plates,  and  continue  to  shake  up,  and  add 
every  hour  8  to  20  drops  of  the  solution 
C  until  the  image  is  fiilly  developed.  The 
operation  may  be  continued  with  safety  three 
days,  if  necessary,  though  it  is  best  to  com- 

Elete  the  development  in  twelve  to  sixteen 
ours.  Wash  well  with  water,  and  rear  up 
to  dry.  A  quicker  method  of  developing  is 
with — 

Water 85  drachms. 

Pyrogallic  Acid     .       .       .       .  15>^  grains. 

Glacial  Acetic  Acid       .       .       .  85  minims. 

Formic  Acid 17       ** 

The  plate  will  develop  in  half  an  hour  in  this 
solution,  and  in  warm  weather  in  less  time ; 
but  the  half-tones  are  not  so  well  preserved 
as  in  the  slow  process. 


Fixing. — The  fixing   solution  should  be 
kept  entirely  apart  from  the  albumenizing ; 
in  fact,  it  should  not  be  in  the  same  room. 
Take- 
Water  100  parts. 

Hyposulphite  of  Soda  .       .     10     " 

Dissolve  and  filter.  Continue  the  fixing 
until  all  the  yellow  iodide  disappears ;  wash 
well  and  dry. 

Positive  Plates  are  prepared  in  the  same 
way,  only  substituting  chloride  of  sodium  for 
the  bromide  of  potassium. 

Mayall's  Artificial  Ivory.  This  substance 
is  better  adapted  to  photography  than  the 
real  ivory.  It  is  made  by  mixing  albumen 
and  sulphate  of  baryta  mechanically  into  a 
fine  paste  and  then  rolling  it  out  into  slabs  of 
the  required  size,  and  polishing  either  sur- 
face with  very  fine  emery  and  leather,  and 
afterward  with  finely  powdered  charcoal,  and 
finally  with  soft  buckskin  or  soft  kidskin. 

Measles.  An  affection  common  to  albu- 
menized  paper.  Measles  are  of  two  distinct 
characters— one,  where,  when  the  paper  goes 
into  the  gold  toning-bath,  it  seems  as  if  the 
surface  was  in  aflocculent  state,  minute  raised 
fibres  receiving  less  albumen  than  the  hol- 
low parts,  consequently  toning  first,  so  that 
if  it  be  pushed  sufficiently  to  get  the  red, 
slowly  toned  parts  subdued  to  a  purple 
black,  the  fibrous  parts  will  have  gone  into 
a  cold  leaden  gray,  thus  giving  a  flat,  mot- 
tled appearance  to  the  fixed  picture  when 
toned  in  a  common  neutral  or  slightly  alka- 
line bath.  The  second  description,  which 
is  generally  the  result  with  beginners,  is  a 
poor,  weak,  foggy  sort  of  print,  without  any 
strength  or  contrast;  it  is  seen  in  the  pres- 
sure-frame before  it  goes  into  the  gold,  and 
turns  rapidly  gray  in  the  toning,  and  when 
fixed  and  dry  has  no  sharpness,  and  seems  as 
if  it  had  been  sprinkled  all  over  with  sand. 
This  is  either  the  result  of  starting  with  too 
weak  a  silver  bath,  or  not  making  sufficient 
allowance  for  the  amount  of  silver  decom- 
posed in  it.  For  the  new  toning  process  the 
bath  ought  to  be  at  least  70  grains  to  the 
ounce,  so  that  it  will  be  much  the  best  to 
start  with  80  grains ;  every  three  sheets  will 
take  half  an  ounce  of  liquid,  containing  40 
grains,  besides  72  grains  decomposed  by  the 
salt;  we  have,  therefore,  only  to  make  a  so- 
lution of  112  grains  to  the  half-ounce  of  water 
and  add  after  every  three  sheets,  and  add  us 
much  after  every  three  sheets  to  keep  up  the 


MBAS 


229 


MBDI 


strength  of  the  bath.  This  weak  effect  of  the 
picture  is  also  produced  by  not  stirring  up 
the  bath  after  every  piece  is  taken  off  of  it; 
suppose  the  liquid  in  the  dish  is  a  quarter- 
inch  deep,  if  two  or  three  sheets  are  put  on 
and  carefully  taken  off,  the  silver  is  decom- 
posed from  the  surface  as  well  as  the  liquid 
abstracted,  and  from  the  high  gravity  of  the 
nitrate,  the  upper  stratum  is  almost  water. 
As  preventive  remedies,  the  albumenized 
paper  may  be  rolled  before  and  after  albu- 
menizing  and  be  dried  in  hot  air;  but  it  is 
not  possible  always  to  prevent  it,  so  that  our 
only  recourse  is  to  learn  the  best  method  of 
treatment  during  the  manipulation.  It  cer- 
tainly stands  to  reason  that  the  best  remedy 
would  be  to  prepare  a  bath  for  toning  that 
shall  tone  to  a  certain  good  color  and  go  no 
further,  but  allow  the  slow-toning  parts  to 
catch  up  the  first  toned,  and  so  make  the 
whole  uniform.  The  whole  secret  is  to  dis- 
card the  plain  alkaline  bath  altogether,  and 
to  use  an  organic  salt  of  gold.  One  grain  of 
citric  acid  to  every  grain  of  chloride  of  gold, 
neutralized  after  mixing  with  carbonate  of 
soda,  will  be  quite  sufficient  to  produce  the 
effect  required;  the  acid  will  keep  any 
length  of  time  in  solution,  by  putting  a 
small  piece  of  camphor  into  the  bottle;  it  is 
convenient  to  keep  the  acid  and  soda  in 
solution  in  separate  bottles,  both  of  the 
strength  of  2  grains  to  each  drachm  of  water. 
It  must  not  be  supposed,  however,  that  with- 
out care,  this  will  always  get  rid  of  the 
measly  effect;  the  paper  must  be  watched 
while  toning,  and  removed  if  very  bad, 
directly  the  purple  tone  is  reached  in  the 
quickest  toned  parts;  never  mind  the 
measles  looking  bad  at  this  stage ;  they  will 
disappear  after  fixing  and  drying.  The 
great  fault  almost  always  is  over-toning  the 
print;  in  endeavoring  to  get  the  red  mottles 
toned,  operators  go  on  until  the  ground  color 
is  completely  gray,  whereas,  if  they  stopped 
as  soon  as  the  purple  was  just  reached,  the 
print  would  be  of  a  rich,  warm  tone  and  the 
measles  hardly  perceptible.  The  organic 
salt  of  gold  has,  however,  great  power  of 
giving  depth  and  richness— hardly  ever,  with- 
out pushing  very  much,  going  into  the  cold 
stage,  so  that  it  is  very  preferable  in  the 
normal  solution.  It  is  a  great  mistake  to 
pile  on  the  gold,  this  resulting  in  burying 
fine  details  of  the  shadows  in  mud.  The 
whole  secret  of  fine  prints  is  in  observing  the 
maxim  "  plenty  of  silver  and  very  little  gold." 


Measly.  An  expression  used  of  prints 
lacking  in  vigor  and  brilliancy,  and  showing 
the  condition  described  in  the  preceding  ar- 
ticle. Usually  caused  by  a  too  weak  silver 
bath. 

Measure.  The  unit  or  standard  by  which 
we  estimate  extension,  whether  of  length, 
superfices,  or  volume.  The  English  imperial 
measure  is  that  in  general  use  in  the  IJnited 
States ;  but  the  French  measures  frequently 
occur  in  both  English  and  American  workis 
on  photography ;  therefore,  both  systems  are 
given  here. 

Imperial  Measure. 
60  minims  (ti\,)    =  1  drachm. 
8  drachms  (3)  =  1  ounce. 
20  ounces  (^)      =  1  pint. 
2  pints  (O)         =  1  quart. 
4  quarts  (Oij )    =  1  gallon. 
A  wine  pint  of  water  measures  16  ounces 
and  weighs  a  pound, 
A  minim  is  one  drop. 
An  imperial  gallon  of  water  weighs   10 
pounds  avoirdupois,  or  70,000  grains. 

An  imperial  pint  of  water  weighs  IJ 
pound  avoirdupois. 

A    fluidounce  of  water  weighs  1  ounce 
avoirdupois,  or  437.5  grains. 
A  drachm  of  water  weighs  54.7  grains. 

French  Measures  of  Volume. 
1  litre  =      10  decilitres. 
=    100  centilitres. 
=  1000  millilitres. 
=    35i  English  fluidounces. 
=        1  cubic  decimetre. 
=  1000  cubic  centimetres. 
1  cubic  centimetre  =  17  English  minims. 
A  litre  of  water  weighs  a  milligramme,  or 
something  less  than  2\  pounds  avoirdupois. 
A  cubic    centimetre  of  water  weighs  a 
gramme. 

Measurement  of  the  Chemical  Action  of 
Light.     (See  Photometer.) 

Medals,  Prints  Direct  from.  Immerse 
linen,  cotton,  or  preferably  silk,  in  a  fairly 
strong  solution  of  nitrate  of  silver,  and  when 
almost  dry,  stretch,  in  close  contact,  over  the 
surface  of  a  silver  coin  or  medal.  In  a  little 
while  the  design  appears  on  the  fabric. 
Simple  washing  with  water  removes  the  de- 
composed silver  from  the  fabric,  and  the 
design  remains  stained  therein. 

Medical  Photography.  The  applications 
of   photography  in    medical    and   surgical 
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science  are  so  numerous  and  of  such  im- 
portance that  they  can  only  be  briefly  re- 
ferred to  in  a  work  of  this  kind.  As  em- 
ployed in  tnis  direction  photography  is  gen- 
erally divided  into  two  classes :  macroscopic 
photography  and  photo-micrography.  Un- 
der the  heading  of  macroscopic  photography 
is  included  the  photographing  of  living 
patients  in  hospitals,  photographing  the 
cadaver  before  or  during  post-mortem  exam- 
ination; photographing  morbid  tissues  after 
removal  from  the  patient.  Photo-microgra- 
phy is  the  photography  of  subjects  as  en- 
larged under  the  microscope,  and  the  photo- 
graphic work  in  bacteriology,  the  results  thus 
obtained  being,  of  course,  more  reliable  than 
those  produced  by  hand  drawing. 

Media,  Medium.  The  space  or  substance 
through  which  a  body  passes  or  moves  to 
any  point.  Thus,  ether  is  supposed  to  be 
the  medium  through  which  the  planets  move; 
air  is  the  medium  through  which  bodies  move 
near  the  earth;  water,  the  medium  in  which 
fishes  live  and  move ;  glass,  a  medium  through 
which  light  passes. 

Medium  (size).  A  term  applied  to  the 
second  sized  camera,  and  the  fourth  sized 
case,  matt  and  preserver. 

Medium  for  Oil  Colors.  It  is  frequently 
wished  that  mere  transparent  glazings  of  oil 
colors  over  photographs,  producing,  as  they 
do  so  charming  an  effect  with  so  extremely 
small  an  expenditure  of  time  and  pains, 
were  permanent  enough  to  be  adopted.  The 
following  medium  will  answer  the  purpose : 
Take  J  an  ounce  of  gum  anime  and  1  ounce 
of  gum  sandarac,  and  reduce  them  to  a  fine 
powder,  put  them  into  a  glass  vessel  contain- 
ing spirits  of  wine,  expose  to  the  sun  until 
dissolved,  and  then  filter  into  a  bottle  for  use. 

Megilp.  A  compound  substance  used  by 
painters  to  apply  their  glazings  with.  It  is 
prepared  by  mixing  mastic  varnish  1  pound 
with  pale  drying  oil  2  pounds.  It  may  be 
thinned  by  adding  turpentine.  The  prop- 
erties may  be  varied  according  to  the  work 
to  be  done. 

Meir's  Clearing  Liquid.  Water  1  ounce, 
hydrochloric  acid  2  drachms,  iodine  a  few 
grains.  Rub  the  plate  with  a  circular  mo- 
tion with  a  pad  saturated  with  the  liquid ; 
polish  off"  as  usual,  and  store  till  wanted  in 
metal  plate-boxes. 

Meissenbach  Process.  The  first  practical 
process  for  producing  pictures  in  half-tone 
fi-om  photo-engraved   relief  block,  suitable 


for  printing  in  an  ordinary  printing  press; 
was  patented  by  the  Meissenbach  Company. 
The  method  used  in  the  production  of  blocks 
by  the  Meissenbach  process  is  very  similar 
to  that  employed  by  all  half-tone  photo-en- 
gravers, the  use  of  a  ruled  screen-plate  being 
its  essential  feature. 

Melainotype.  A  positive  collodion  pic- 
ture made  upon  black  enamelled  iron  plates. 

Meniscus.  A  lens  convex  on  one  side 
and  concave  on  the  other,  having  the  con- 
cavity less  than  the  convexity. 

Menstruum.  A  term  applied  to  the  act 
of  developing  the  daguerrean  image  over 
mercury.     (See  Bringing  Out  the  Picture.) 

Mercuric  Chloride  Intensifier.  (See  In- 
tensification.) 

Mercuric  Oxide.  Peroxide  of  mercury ; 
red  precipitate.  There  are  two  of  these : 
the  sub-oxide  =  HgjO,  of  black  color,  and 
the  oxide  =HgO,  of  red  color.    Both  form 


Mercurography.  A  process  by  Villon 
for  making  printing-blocks  for  copper,  stone 
and  book  printing  by  the  aid  of  amalgams, 
on  the  principle  that  quicksilver  has  the 
property  of  attacking  all  metals  except  iron 
and  platinum,  and  forming  amalgams  with 
them,  and  the  amalgamated  parts  of  a  plate 
repelling  fatty  printer's  ink. 

Mercury.  The  only  metal  that  is  liquid 
at  common  temperature ;  it  evaporates  also 
at  common  temperature,  and  in  this  way 
serves  as  developer  in  the  daguerrotype  pro- 
cess. It  combines  with  various  metals,  form- 
ing amalgams. 

Mercury  Intensifier.  A  weak  solution  of 
bichloride  of  mercury  in  water,  which  in 
connection  with  a  solution  of  sulphite  of 
soda  and  ammonia  is  used  as  an  intensifier 
or  strengthener  of  thin  negatives. 

Meta-Bisulphite  of  Potassium.  KjSjO^. 
This  substance,  little  known  or  used  in 
America,  is  made  by  saturating  a  strong  so- 
lution of  potassium  carbonate  with  sulphur 
dioxide  gas,  and  adding  absolute  alcohol  to 
the  liquid,  when  the  salt  will  separate  in 
needle-like  crystals,  soluble  in  three  times 
their  weight  of  water.  It  is  employed  in 
Europe  largely  for  all  purposes  for  which 
sodium  sulphite  is  used  here,  viz.,  for  pre- 
serving pyro,  eikonogen,  etc. 

Metagelatine.  Gelatine  having  its  con- 
dition altered  by  heat,  and  being  converted 
into  a  new  substance,  which  change  is  not 
yet  fiilly  understood.    It  can  be  made  by 
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taking  1 J  ounces  of  pure  white  gelatine  and 
dissolving  it  in  10  ounces,  by  measure,  of 
boiling  water  in  a  porcelain  capsule.  When 
thoroughly  dissolved  add  to  it  60  minims  of 
strong  sulphuric  acid,  which  has  previously 
been  diluted  with  2}  ounces  by  measure  of 
distilled  water;  boil  for  five  minutes,  then 
remove  the  capsule  from  the  fire  and  allow 
the  liquid  to  cool  completely.  Then  heat  it 
up  again  to  boiling  tor  five  minutes,  and 
again  let  it  cool;  this  time  it  will  most 
probably  not  gelatinize,  but  should  it  do  so 
another  warming  up  and  subsequent  cooling 
will  be  sure  to  bring  it  to  the  necessary  con- 
dition. When  the  liquid  no  longer  sets  on 
cooling  the  acid  must  be  neutralized  by  the 
addition  of  powdered  chalk  or  whiting  till 
effervescence  no  longer  takes  place,  and  the 
sulphate  of  lime  thus  produced  must  be  re- 
moved from  the  liquid  by  squeezing  it 
through  a  piece  of  fine  linen. 

Metagelatine  Dry  Process.  This  pro- 
cess is  the  invention  of  Mr.  Maxwell  Lyte, 
but  we  are  indebted  to  Mr.  Featherston  for 
the  practical  details.  The  plan  he  has 
adopted  with  success  for  working  is  as  fol- 
lows :     He  uses  a  bath  made  of 


Nitrate  of  Silver  (pure)    . 

1     ounce. 

Distilled  Water         .       . 

2     ounces. 

Iodide  of  Ammonium 

23^  grains. 

Iodide  of  Potassium 

h^^    .. 

Bromide  of  Cadmium 

2K      " 

Distilled  Water          .       . 

1     ounce. 

Nitrate  of  Silver  (fused)   . 

10     grains. 

Distilled  Water 

.     1     ounce. 

Mix  solutions  Nos.  2  and  3  by  pouring 
No.  2  into  No.  3,  and  having  well  washed 
the  precipitate  upon  a  filter  add  it  while 
moist  to  No.  1,  to  which  also  add  13  ounces 
5  drachms  distilled  water  and  4  drops  of 
pure  glacial  acetic  acid.  Leave  this  solu- 
tion for  a  night  in  a  bottle  ;  in  the  morning 
filter ;   add  3  drachms  alcohol,  sp.  gr.  800. 

Tlw  Collodion: 

Pure  Ether,  sp.  gr.  730     .       .       .20  ounces. 
Alcohol,  sp.  gr.  800  .  .        .8 

Celloidin 64  grains. 

Gun-cotton 64       " 

Shake  the  collodion  well  until  the  pyr- 
oxylin is  thoroughly  dissolved ;  allow  it  to 
stand  for  two  or  three  days,  and  then  draw 
off*  the  clear  collodion  with  a  siphon. 

Iodizing  Solution  : 


sp. 
Iodide  of  Potassium 
Iodide  of  Ammonium 
Bromide  of  Cadmium 


4  ounces. 
64  grains. 
32      •' 
32      " 


j  Reduce  the  iodides  and  bromide  to  powder, 
add  them  to  the  alcohol ;  keep  this  solution 
'  in  a  stoppered  bottle.  It  is  better  to  make  it 
as  required,  but  it  will  keep  some  time. 
;  Iodize  8  ounces  of  collodion  at  a  time,  thus  : 
I  In  a  clean  stoppered  bottle  place  a  sheet  of 
silver  leaf,  and  drop  upon  it  8  drops  of 
strong  tincture  of  iodine ;  allow  it  to  remain 
five  minutes  and  then  pour  upon  it  7  ounces 
of  the  plain  collodion,  to  which  add  1  ounce 
of  the  iodizing  solution ;  shake  well  together, 
allow  it  to  stand  over  night  and  then  draw 
off"  with  a  siphon.  When  about  to  use  it 
add  10  minims  of  pure  chloroform  to  each 
ounce  of  iodized  collodion.  The  preservative 
solution  is  made  as  directed  in  article  Meta- 
gelatine, which  see. 

Having  now  the  bath,  collodion  and  pre- 
servative solution,  procure  accurately  cut 
plates  of  glass,  and  grind  ^  inch  of  the  upper 
I  edge  all  round ;  clean  with  dilute  nitric  acid. 
j  Coat  and  sensitize  as  usual.  When  removed 
I  from  the  bath  drain  the  plate  pretty  closely, 
I  first  on  the  edge  of  the  bath,  and  then  stand- 
ing on  one  corner  upon  blotting-paper,  being 
careful  that  the  plate  does  not  dry  on  any 
part.  Then  attach  a  plate-holder  (all  the 
coatings  must  be  performed  on  separate 
holders),  and  pour  on  the  metagelatine  at 
one  of  the  upper  angles,  and  flood  it  care- 
fully from  there  to  the  opposite  angle.  Use 
two  small  precipitating  glasses,  one  always 
to  have  fresh  metagelatine  in  it,  and  the 
other  to  receive  the  old  solution  when  poured 
off"  the  plate ;  the  first  coat  must  always  be 
thrown  away  altogether,  and  not  returned  to 
the  measure ;  the  second  and  third  coat  may 
be  poured  into  the  second  measure,  and  may 
be  used  for  the  first  coating  of  the  subse- 
quent plates,  always  giving  the  second  and 
third  coating  from  the  fresh  metagelatine ; 
thus  a  very  little  of  the  solution  will  last  a 
long  time.  When  drained  from  the  meta- 
gelatine, stand  the  plate  on  one  end  in  the 
drying-box,  keeping  up  a  moderate  heat; 
but  if  too  much  heat  be  applied  the  plates 
will  blister  and  be  spoiled.  The  exposure 
rarely  exceeds  one  minute.  The  development 
must  be  carried  on  in  perfect  chemical  dark- 
j  ness. 

Place  the  plate  upon  a  holder,  and  pour 
water  over  it  for  some  minutes,  until  the 
gelatine  is  thoroughly  softened ;  if  this  be 
not  done,  red  stains  will  appear  all  around 
the  jplates.  In  a  graduated  measure  place 
the  following : 
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Distilled  Water 
Pyrogallic  Acid 
Glacial  Acetic  Acid 
Formic  Acid    . 
Alcohol  800°     . 


.    2  ounces. 

%  drachm, 
.    2>^  drachms. 

Then  fill  up  the  measure  to  the  5  oz.  mark 
with  distilled  water.  For  use,  add  1  drachm 
to  7  drachms.  Pour  this  on  the  plate  as  soon 
as  the  washing  is  completed,  and  afterward 
pour  it  on  and  off  two  or  three  times ;  add  6 
drops  of  a  40-grain  silver  solution,  and  pro- 
ceed with  the  development.  Never  use  an 
old  bath  for  developing,  as  it  frequently  pro- 
duces stains.  The  development  ought  to  be 
complete  in  about  twenty  minutes ;  wash  well, 
fix  with  cyanide,  then  wash  thoroughly,  after- 
ward re-develop  for  a  moment  or  two,  dry 
quickly,  and  varnish. 

Metal  Etching  Processes.  Under  this 
generic  name  may  be  combined  all  the  photo- 
mechanical processes  for  the  production 
of  printing-plates  in  which  metals,  as  copper 
or  zinc,  are  used  as  the  base. 

Metaldehyde.  The  volatile  prismatic 
crystals  that  form  in  aldehydes  when  kept 
at  ordinary  temperatures.  It  is  soluble  in 
alcohol. 

Metallic  Spots.  Spots  of  zinc,  copper, 
etc.,  frequently  appear  in  paper  from  the  im- 
perfect condition  of  the  rollers  by  which  it  is 
calendered.  These  spots  give  the  photog- 
rapher much  trouble  in  his  printing  opera- 
tions. Such  paper  should  be  treated  in  the 
following  manner:  Dissolve  20  parts  citric 
acid  in  200  parts  of  distilled  water.  Pour 
the  solution  into  an  earthen  or  porcelain  dish 
(the  bath  should  be  abundant,  so  that  the 

Eaper  may  swim  freely  in  it ;  the  action  is 
astened  by  the  application  of  gentle  heat) ; 
allow  several  sheets  to  remain  in  it  for  an 
hour  or  two,  then  remove  them,  and  place 
them  in  another  dish  containing  water  rend- 
ered alkaline  by  5  per  cent,  of  ammonia; 
wash  finally  in  pure  water,  and  suspend 
by  one  corner  to  dry,  thoroughly  protected 
from  the  dust. 

Meteorological  Photography.  Photog- 
raphy applied  in  meteorology  does  important 
service  in  recording  automatically  the  read- 
ings of  the  instruments  used  in  meteorologi- 
cal observations.  The  photography  of  clouds 
with  relation  to  their  forms  and  motion ;  the 
photographing  of  the  solar  spectrum,  and  the 
prediction  of  weather  changes,  all  fall  within 
this  department  of  photography. 

Metnylaniline.  Obtained  by  the  action  of 
caustic  soda  and  methyl  chloride ;  is  used  in 


the  manufacture  of  methyl-orange,  which  is 
employed  in  chemical  analysis  as  an  indi- 
cator of  acids  or  alkalies. 

Methylated  Alcohol.  Syn.,  Methylated 
spirit.  A  rectified  spirit  to  which  10  per 
cent,  of  wood  naphtha  has  been  added  to 
prevent  its  use  as  a  beverage.  It  is  some- 
times called  wood  alcohol.  It  is  useful  for 
the  preparation  of  varnishes,  drying  nega- 
tives, and  similar  uses  where  the  pure  alco- 
hol is  not  necessary. 

Methylated  Etner.  Ether  prepared  in 
the  usual  way,  except  that  methylated  alco- 
hol is  used  instead  of  pure  alcohol.  It  is 
quite  as  satisfactory  for  the  preparation  of 
collodion  as  that  prepared  from  pure  alcohol, 
but  must  be  free  from  methyl. 

Methylated  Spirit.  Ordinary  spirit  mixed 
with  10  per  cent,  of  wood  naphtha. 

Methylene.  A  peculiar  liquid  hydrocar- 
bon, obtained  from  pyroxylic  spirit. 

Methyl- Alcohol.  This  liquid,  known  also 
by  the  names  wood  naphtha  and  pyroxylic 
spirit,  is  one  of  the  volatile  products  of  the 
destructive  distillation  of  wood.  It  is  very 
volatile  and  limpid,  with  a  pungent  odor.  It 
is  used  in  photography  as  a  solvent  for 
various  purposes. 

Methylic  Collodion.  Gun-cotton,  or  ex- 
plosive paper,  dissolves  readily  in  methylic 
alcohol,  producing  a  solution  of  the  same 
general  properties  as  ordinary  collodion, 
and  which,  like  it,  may  be  iodized  by  the 
addition  of  iodide  of  ammonium.  When 
poured  on  a  glass  surface  it  evaporates,  but 
more  slowly,  owing  to  the  less  volatile  nature 
of  the  solvent,  and  leaves  a  film,  which  after 
a  short  time,  or  by  the  application  of  heat, 
becomes  tough  and  coherent.  The  methylic 
alcohol  should  be  perfectly  anhydrous,  or 
the  film  will  be  apt  to  peel  off"  during  devel- 
opment on  fixing. 

Methyl-Orange.    (See  Methylaniline.) 

Metol.  A  developing  agent  introduced 
by  Hauff,  in  1891.  According  to  the  maker, 
metol  is  the  sulphate  of  methyl-para-amido- 
meta-cresol.  It  is  a  whitish  powder,  soluble  in 
water ;  in  presence  of  alkaline  sulphites  will 
remain  in  solution  colorless  for  a  long  time. 
Combined  with  soda  or  potash,  metol  forms 
an  energetic  developer  for  gelatine-bromide 
plates,  films,  or  paper,  and  for  gelatine  chlo- 
ride emulsion  papers.  The  development  of 
negatives  with  the  normal  solution  is  com- 
pleted in  three  minutes,  and  the  solution  may 
be  used  separately  until  exhausted.  With  very 
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short  exposures  metol  yields  softer  images 
than  pyro  or  hydroquinone ;  the  soda  devel- 
oper working  more  slowly  than  the  potash 
formula,  and  being  therefore  more  suitable 
for  portraiture.  The  normal  solutions  advised 
by  the  maker  are : 
Metol-Soda  Developer : 


A.  Water 

Su  1  phlte  Sodium  (cryst. )    . 
Metol 

B.  Water 

Sodium  Carbonate  (cryst.) 


100  parts. 

10    *' 
1  part. 
100  parts. 

10    " 


Mix  in  eoual  parts  for  development ;  for  soft 
images  add  more  water,  or  less  alkali. 
Metol- Potash  Developer : 

A.  Solution  prepared  similarly  to  A  in  metol- 

soda  developer. 

B.  Water 100  parts. 

Potasssium  Carbonate       .       .      10    " 

Mix  60  parts  of  A  with  20  parts  of  B  for  de- 
velopment. Potassium  bromide  (solution, 
1 :  10)  acts  as  a  restrainer.  Another  good 
formula  is : 

Metol 15  grains. 

Sodium  Sulphite  (cryst.)  .       .       .90 
Potasssium  Carbonate      .       .       .45       " 
Water 2  ounces. 

A  good  method  of  handling  this  formula  is 
to  start  development  with  the  solution  minus 
the  carbonate,  and  when  detail  is  secured, 
gradually  add  the  carbonate  until  the  desired 
density  is  attained.  For  the  development  of 
gelatine  aristo  papers  Liesegang  advises  a 
solution  of  1  part  of  metol  in  1000  parts  of 
water.  This,  applied  to  a  faintly-printed 
aristotype,  develops  the  image  in  5  minutes. 
Metrical  Measuring.  The  annexed  figure 
shows  the  length  of  the  centimetre.     If  we 


obtain  the  quantity  which  is  designated  by 
the  specific  name  of  "  litre."  The  litre  is 
subdivided  by  10,  100,  and  1000,  to  which 
divisions  the  Latin  deal-,  centi-,  milli-,  are 
prefixed;  or  multiplied  by  10,  100,  1000, 
when  the  Greek  prefixes  deca-,  hecto-,  kilo-, 
are  used.  It  is  evident  that  out  of  such 
a  box,  containing  a  cubic  decimetre  of  water, 
we  would  be  able  to  fill  a  thousand  boxes  of 
a  capacity  of  a  cubic  centimetre  each,  and 
the  weight  of  one  of  these  cubes  of  dis- 
tilled water  of  the  temperature  as  stated 
above  is  called  a  "  gramme,"  the  multiples 
of  which  by  10,  100,  or  1000,  are  called  deca- 
grammes, hectogrammes,  and  kilogrammes, 
while  the  divisions  receive  the  names  of  de- 
cigramme, centigramme,  and  milligramme. 
It  follows,  as  a  matter  of  course,  that  the 
weight  of  a  kilogramme  of  water  (or  1000 
grammes)  is  equal  to  the  weight  of  a  "  litre." 
The  above  description  embraces  all  that  is 
necessary  to  know  for  the  special  purpose 
which  we  have  in  view — the  adoption  of  this 
system  to  photogrraphic  purposes. 

Mezzotint  Photograplis.  Touching  up 
paper  prints  in  light  and  shade  requires  care 
and  some  knowledge  of  drawing.  The  colors 
to  be  used  must  somewhat  depend  upon  the 
tone  of  the  photograph.  Brown  madder  and 
India-ink,  in  the  required  proportions,  will 
very  nearly  approximate  to  the  tone  of  many 
photographs ;  whilst  others  will  require  these 
colors  with  the  addition  of  a  little  neutral 
tint,  and  others  a  little  sepia.  The  chief 
point  is  to  use  very  little  color  at  a  time,  and 
in  touching  the  half-tones  especially,  to  work 
with  a  tolerably  dry  brush;  you  will  thus 
see  better  the  exact  depth  of  the  tint  you  are 
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divide  one  of  these  into  ten  parts,  each  part 
would  be  called  a  millimetre ;  but  let  us  see 
how  this  measure  of  length  is  applied  in  ob- 
taining the  standard  of  weight  and  capacity. 
If  we  construct  a  box  which  is  exactly  a 
decimetre  long,  wide,  and  deep,  or  in  other 
words  a  cubic  decimetre,  and  fill  it  with  dis- 
tilled water  of  a  temperature  of  four  degrees 
Celsius  (39.2°  Fahrenheit)— this  being  the 
temperature  of  its  greatest  density — we  will 


I  producing  than  in  working  with  a  pencil 
!  hilly  charged  with  color.     A  little  Chinese 
i  white  may  sometimes  be  used,  if  the  photo- 
graph  be  very  heavy  and  wanting  in  draw- 
[  ing  in  the  shadows,'  especially  in  the  hair. 
But  it  must  be    remembered*  that  Chinese 
white  is  very  cold  compared  with  the  tone 
of  most  photographs,  and  will  reauire  modi- 
fying to  harmonize.     It  may  also  oe  used  for 
putting  the  point  of  light  in  the  eye.  Avoid 
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gum  and  everything  that  does  not  accord 
with  the  surface  of  the  print. 

Mezzotint,  Printing-Frame  for.  Mr. 
Forester  Clark  describes  his  plan  as  follows : 
A  is  the  outside  of  the  frame,  made  of  walnut, 
6  inches  square  and  10  inches  thick,  but 
rabetted  out  ^  inch  on  the  sides,  to  let  the 
cover  down  flush  with  the  top,  and  then 

Fig.  138. 


fastened  with  a  little  catch,  at  C.  B  B  is  the 
cover  hinged  on  to  the  frame,  6  inches  long, 
but  ^  inch  narrower,  to  let  it  down  into  the 
frame,  f  inch  thick,  and  just  a  piece  of  board 
with  two  strips  on  the  edges  to  prevent  warp- 
ing. D  is  a  cross-bar  that  slides  in  grooves 
in  the  frame  A,  and  is  to  hold  the  negative 
with  the  help  of  the  thumbscrew  E.  F  F 
are  two  little  pieces  1|  inches  wide  and  3 
inches  long,  hinged  to  the  cover  to  hold  the 
paper,  and  are  made  thickest  at  the  outer 
edge.  The  operation  of  the  frame  is  very 
simple.  Fasten  your  paper  on  to  the  cover 
with  the  little  clamps,  which  will  keep  it 
straight,  and  fasten  your  negative  with  the 
thumbscrew,  putting  it  back  from  the  paper 
as  far  as  you  choose,  and  thus  you  get  your 
picture  without "  printing  through  any  trans- 

Earent  substance,"   and  also  secure  much 
etter  effects.    The  idea  is  to  create  a  small 
space  between  the  negative  and  the  paper. 

Mica.  A  mineral  which  can  be  readily 
divided  into  sheets  or  plates  of  extreme 
thickness ;  transparent,  like  glass  ;  insoluble 
in  all  the  chemical  products  used  in  pho- 
tography. It  has  been  suggested  as  a  base 
for  gelatino-bromide  emulsion,  and  plates  of 
mica  coated  with  a  sensitive  emulsion  are 
obtainable  commercially  in  Europe  for  pho- 
tographic purposes.  The  advantages  of  mica 


over  glass  are  found  in  its  thinness,  porta- 
bility, and  evenness  of  surface.  Unlike 
prepared  films  it  will  not  roll  or  curl,  and 
mica  sheets  are  not  attacked  by  chemical  or 
atmospheric  conditions. 

Micro-Photography.  The  art  of  pro- 
ducing microscopic  pictures  of  objects. 
Messrs.  Shadbolt  and  Jackson,  of  England, 
reduced  this  art  to  practical  utility. 

Mr.  Shadbolt  used  a  thick,  short-focus 
lens  to  collect  the  light  of  the  lamp  and 
throw  it  toward  the  picture,  where,  from 
the  convergence  of  the  rays,  the  light  would 
form  rather  too  small  a  spot ;  the  lens  was 
therefore  interposed  so  as  to  spread  the  light 
out  to  cover  completely  the  negative,  the 
latter,  for  convenience  sake,  being  pressed 
against  a  piece  of  glass  by  a  spring;  all  in 
one  plane.  Now  the  end  of  all  this  arrange- 
ment is  simply  to  give  us  a  clearly  illuminated 
picture  of  about  three  inches  in  size,  which  we 
proceed  to  reduce  to  microscopic  dimensions 
by  the  microscopic  camera  lens,  which  ia 
fixed  in  a  table  at  about  the  place  of  the 
"  substage  "  of  the  microscope.  The  camera 
lens  is,  of  course,  of  exceedingly  short 
focus,  for  its  ground-glass  or  collodion-film 
substitute  is  placed  at  the  usual  place  for  the 
principal  stage  of  the  ordinary  microscope. 
Wood  is  here  substituted  for  metal,  because 
it  is  here  that  the  sensitive  film  has  to  be 
placed  to  receive  the  image  which  the  ground- 
glass  has  assisted  us  to  find.  Now  let  us  look 
at  the  use  of  the  only  part  remaining  unex- 
plained ;  the  ordinary  part  of  the  microscope 
used  to  magnify  anything  properly  placed — 
in  this  case,  our  collodion  film  or  ground- 
glass  substitute.  Begin  by  focussing  the  mi- 
croscope until  the  film  is  distinct ;  then  turn 
the  "fine-adjustment"  screw  a  little  to 
make  correction  for  the  chemical  focus, 
the  amount  being  ascertained  by  experi- 
ment. Now  leave  the  microscope  with 
its  final  corrections  as  it  is,  and  look  through 
it  while,  by  the  camera-lens  screw,  you 
throw  the  image  of  the  negative  so  that  it 
will  be  distinct  to  the  eye,  as  seen  on  looking 
in  the  previously  corrected  microscope.  All 
is  now  ready ;  remove  the  ground-glass,  or 
its  substitute,  and  put  a  slip  of  glass,  collo- 
dionized  on  the  spot,  excited  in  a  little  beaker 
glass  fiill  of  nitrate  of  silver  (extemporane- 
ously sheltered  by  placing  it  in  a  small  plate- 
box)  in  the  place  of  the  ground-glass,  having 
beforehand  covered  the  lens  by  a  cap  placed 
between  it  and  the  negative.    Remove  the 
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cap  for  a  few  seconds  ;  develop  on  the  spot ; 
wash,  fix,  and  dry  as  usual. 

The  principle  acted  upon  is  this :  that  a 
ray  of  light  refracted  by  any  medium  tra- 
verses  tlie  same  path  whichever  end  of  the 
said  path  be  made  the  starting-point.  Take, 
as  an  illustration,  the  case  ot  ordinary  pho- 
tographic portraiture.  The  sitter  being  placed 
in  the  anterior  focus  of  the  lens,  the  plate  is 
arranged  so  as  to  coincide  with  the  posterior 
focus  of  the  same  lens,  which  latter  focus  is 
situated  within  a  much  shorter  distance 
from  the  lens  than  is  the  anterior  focus. 
These  two  foci  are  termed  the  conjugate 
foci ;  and  if  the  sitter  were  placed  in  the 
short  focus,  an  enlarged  picture  would  be 
produced  upon  a  plate  located  in  the  place 
previously  occupied  by  the  sitter.  Such  an 
arrangement  is  adopted  whenever  an  object 
is  placed  under  a  microscope  for  examina- 
tion, a  picture  on  an  enlarged  scale  being 
formed  at  a  comparatively  long  distance 
from  the  object-glass,  and  this  picture  is 
further  magnified  by  the  eye-piece.  It  is  from 
these  considerations  manifest,  too,  that  if  an 
illuminated  negative  photograph  be  made  to 
occupy  the  ordinary  position  of  the  micro- 
scopic picture  in  the  eye-piece,  a  greatly  re- 
duced image  of  the  same  ought  to  be  formed 
in  the  anterior  focus  of  the  object-glass ; 
and  this  is  found  to  occur  when  the  trial  is 
made.  There  are,  however,  some  difficulties 
to  encounter :  First,  it  is  difficult  to  ascer- 
tain the  focus  in  the  case  where  the  five- 
hundredth  part  of  an  inch  nearer  to  or  far- 
ther from  the  lens  is  a  matter  of  moment  in 
placing  the  sensitive  plate.  Secondly,  the 
lenses  of  microscopic  ooject-glasses,  though 
as  visually  correct  as  possible,  have  not  the 
visual  and  chemical  focus  coincident,  a  cor- 
responding allowance  having  to  be  made 
when  they  are  used  photographically.  Thirdly, 
it  is  necessary  to  make  several  trials  to  ascer- 
tain the  correct  exposure  of  any  given  nega- 
tive—a point  of  some  difficulty,  simple  a-s  it 
appears — until  the  correct  allowance  for  the 
actinic  focus  has  been  determined.  A  good 
microscopic  object-glass  is  always  over-cor- 
rected as  regards  color,  that  is  to  say,  the  blue 
rays  are  projected  beyond  the  red.  Arid  let 
it  not  be  forgotten  that  the  most  perfectly 
constructed  lens  is  a  thing  in  which  opposite 
errors  are  so  opposed  as  to  leave  only  a  me- 
dium aberration  :  we  cannot  have  perfection. 
Lastly,  if  artificial  lights  be  employed  for  the 
purpose  of  illumination,  it  is  necessary  that 


the  rays  shall  fall  upon  the  negative,  either 
parallel  or  slightly  converging,  in  order  that 
the  source  of  light  may  be  at  least  as  large 
as  the  negative  in  appearance.  Thus  an 
equality  of  photogenic  action  is  secured. 

"The  apparatus  is  arranged  as  follows: 
Having  removed  the  upper  stage-plate  of  a 
large  compound  microscope  I  replace  it  with 
one  of  wood,  supplied  with  guide-pins  of 
silver  wire,  in  order  to  admit  of  its  supporting 
a  slip  of  glass  coated  with  collodion  and  ex- 
cited in  the  nitrate  bath  in  the  usual  way. 
The  microscope  is  now  to  be  placed  in  a 
horizontal  position,  the  objective,  intended 
to  produce  the  picture,  made  to  occupy  the 
place  usually  filled  by  the  achromatic  con- 
denser on  t)iesid)stageoit\ie  microscope,  while 
another  objective  is  screwed  into  the  lower 
end  of  the  body  of  the  instrument,  which  is 
used,  not  only  to  focus  with,  but  also  to  make 
the  necessary  allowance  for  the  actinic  varia- 
tion. The  negative  intended  to  be  reduced 
is  then  arranged  vertically,  with  its  centre 
in  the  axis  of  the  microscopic  body,  at  a  dis- 
tance at  from  2  to  4  feet  from  the  lower  ob- 
ject-glass, and  with  a  convenient  screen  of 
card,  wood,  or  thick  paper,  to  cut  oflf  any 
extraneous  light  that  would  otherwise  pass 
beyond  the  limits  of  the  picture.  A  small 
camphene  lamp  is  employed  for  the  purpose 
of  illuminating  the  negative,  having  a  good 
bull's-eye  lens  as  a  condenser,  so  arranged 
with  its  flat  side  next  the  lamp,  that  the  re- 
fracted rays  shall  fill  the  whole  of  a  double 
convex  lens  of  about  6  inches  in  diameter, 
the  latter  being  placed  so  as  to  refract  the 
rays  of  light  in  a  parallel  direction  upon  the 
negative.  By  this  arrangement  the  bulVs-eye 
lens  of  about  2\  inches  in  diameter  appears 
as  the  source  of  light  instead  of  the  small 
flame  of  the  lamp.  When  first  I  made  the 
attempt  to  produce  these  pictures,  Ifocnssed 
upon  the  excited  collodion  itself,  in  order  that 
no  error  might  arise  from  any  variation  in 
the  planes  of  the  focussing  screen  and  sensi- 
tive medium ;  and  to  effect  this,  a  piece  of 
deep  yellow  colored  glass  was  interposed  be- 
tween the  lamp  and  the  bull's-eye  lens,  which 
was  removed  for  the  requisite  interval  after 
focussing,  to  allow  of  the  action  of  the  light 
to  take  effect ;  but  subsequently  I  found  that 
it  was  possible  to  focus  upon  a  slip  of  collo- 
dionized  glass  that  had  been  excited,  washed 
and  dried,  without  removing  the  iodide  of 
silver,  and  then  replacing  it  by  the  slip  if 
intended  to  receive  the  impression. 
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"  The  manipulation  is  thus  performed :  The 
focussing-glass  being  placed  on  the  wooden 
stage  with  the  collodion  from  the  observer, 
the  body  of  the  microscope  is  accurately  ad- 
justed so  as  to  focus  distinctly  the  film  as 
seen  through  the  slip  of  glass,  when  the 
exact  point  is  turned  so  as  to  focus  the  ob- 
ject beyond  the  film,yt^s<  so  far  as  the  actinic 
focus  of  the  lens  to  be  employed  for  producing 
the  picture,  differs  from  its  visual  one  ;  the  last 
named  lens  is  then  to  be  carefully  adjusted, 
so  that  the  image  of  the  negative  becomes 
distinctly  and  sharply  defined  when  viewed 
through  the  microscope ;  and  when  so  seen, 
the  actinic  image  will  fall  in  the  exact  plane 
in  which  the  film  of  collodion  is  located. 
The  light  is  then  to  be  shut  off,  a  sensitive 
film  placed  instead  of  the  dried  one,  an  ex- 
posure of  from  10  to  60  seconds  allowed,  and 
when  removed  from  the  stage  the  picture  is 
to  be  developed  in  the  usual  way  by  means 
of  a  few  drops  of  the  ordinary  pyrogallic 
acid  solution.  The  picture  quickly  appears 
as  a  small  dark  spot  on  the  glass.  It  is  to  be 
fixed  and  washed  as  usual  with  large  pictures, 
and  set  aside  to  dry  in  a  place  protected 
from  dust,  which  last-named  substance  is, 
perhaps,  the  greatest  enemy  one  has  to  con- 
tend with.  With  regard  to  the  allowance  to 
be  made  between  the  visual  and  actinic  foci, 
there  are  various  methods  by  which  it  can 
be  accomplished ;  but  in  my  opinion  by  far 
the  best  is  that  afforded  by  the  fine  adjust- 
ment of  the  microscope  itself.  If  an  over- 
corrected  objective,  the  actinic  focus  being 
more  distant  from  the  lens  than  the  visual 
one,  it  is  evident  that  a  greater  separation 
between  it  and  the  plate  is  required  than  for 
accurate  definition  by  sight;  but  as  the 
amount  of  variation  probably  differs  for 
every  individual  lens,  though  nominally  of 
the  same  power,  the  exact  allowance  can 
only  be  determined  by  trial ;  for  a  two-thirds 
of  an  inch  that  I  generally  use  with  the 
negative  about  4  feet  from  the  lens,  the  cor- 
rection required  is  an  elongation  of  the  focus 
by  one-two-hundreth  of  an  inch;  while  1^ 
inch  objective  of  similar  make  requires  an 
allowance  of  one-fiftieth  of  an  inch.  The 
proper  correction  may  also  be  made  by  with- 
drawing the  negative  farther  from  the  lens 
after  focussing.  I  may  also  observe  that  I 
have  noticed  a  curious  fact  with  reference  to 
allowance  for  variation  in  an  over-corrected 
lens,  viz.,  that  the  amount  of  it  is  not  the 
same    for    daylight    as  for  artificial  light. 


This  merits  further  investigation.  It  may 
also  be  desirable  to  describe  the  developing 
solution :  2  grains  pyrogallic  acid  to  1  of 
citric  acid,  and  1  ounce  of  water,  is  better 
than  an  acetic  acid  mixture,  the  resulting 
picture  being  of  a  more  agreeable  tone.  The 
micro-photographs  when  finished  may  be 
mounted  by  cementing  over  the  collodion  a 
disk  of  very  thin  glass  by  means  of  Canada 
balsam." 

Microscope.  An  instrument  for  viewing 
magnified  images  of  minute  objects  invisible 
to  the  naked  eye.  A  Mr.  Dagron  has  in- 
vented a  microscope  for  exhibiting  photo- 
graphic views.  The  said  invention  relates 
to  an  improved  construction  of  a  dwarf  mi- 
croscope, by  which  it  is  adapted  for  making 
observations  upon  microscopic  pictlires  and 
objects  generally,  and  consists  of  a  peculiar 
arrangement  of  the  parts  of  which  the  in- 
strument is  composed,  by  which  it  is  reduced 
to  so  small  a  compass  that  it  can  be  attached 
to  a  key-ring,  pencil-case,  or  any  other  por- 
table article  or  ornament. 

Microscope  Stereoscope.  The  lenticular 
form  of  the  stereoscope  is  admirably  fitted  for 
its  application  to  small  and  microscopic  ob- 
jects. The  first  instruments  of  this  kind 
were  constructed  by  Sir  David  Brewster,  and 
were  3  inches  long  and  only  1  and  1^  inches 
deep.  They  may  be  carried  in  the  pocket, 
and  exhibit  all  the  properties  of  the  instru- 
ment to  the  greatest  advantage.  The  mode 
of  constructing  and  using  the  instrument  is 
precisely  the  same  as  in  the  common  sterep- 
scope ;  but  in  taking  the  dissimilar  pictures, 
we  must  use  either  a  small  binocular  camera 
which  will  give  considerably  magnified  rep- 
resentations of  the  objects,  or  we  must  pro- 
cure them  from  the  compound  microscope. 

Microscopic  Photographs.  Photographs 
made  so  small  as  to  be  invisible  to  the  naked 
eye.     (See  Micro- Photography.) 

Mignon  Paper.  A  ge latino-chloride  of 
silver  paper  with  matt  surface. 

Mili.  Consists  in  the  main  of  butter, 
casein,  and  sugar  of  milk.  Its  serum  (the 
watery  part),  as  also  the  casein,  were  con- 
sidered preservatives  in  the  bath  collodion 
drv  process  at  one  time  used. 

Milk,  Serum  of.    (See  Seru7n  of  Milk.) 

Milk,  Sugar  of.     (See  Sugar  of  Milk.)^ 

Mineral  Tar  Oil.  Product  of  the  distilla- 
tion of  coal.     Is  a  solvent  of  asphaltum. 

Miniature.  A  very  small  portrait,  usually 
painted  upon  ivory  or  Bristol  board.     Mini- 
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aturc  photographs  are  taken  upon  glass, 
leather,  mica,  paper,  and  other  suostances. 

Minium.  Vermilion,  red  lead,  saturnine 
red,  mixture  of  oxide  of  lead  and  brown 
superoxide  of  lead ;  red-yellow  powder,  used 
for  oil  and  water  colors. 

MininiTim.  The  least  quantity  assignable 
to  a  jriven  case. 

Minotto's  Process  for  Coloring  Photo- 
graphs. This  is  sometimes  called  the  "Gre- 
cian method."  It  is  performed  by  taking  two 
positive  paper  proofs  precisely  alike ;  one  is 
rendered  transparent  by  means  of  a  varnish, 
while  the  other  is  colored  to  suit  the  taste  on 
its  face  with  simple  washes  of  color;  when 
dry  they  are  matched  intimately  and  sealed 
between  two  glasses,  or  between  a  glass  in 
front  and  a  board  behind.  The  Hallotype 
(which  see)  is  Minotto's  process  improved. 

Mirror.  A  polished  surface  of  metal  or 
glass  coated  on  the  back  with  mercury,  or 
other  substance,  giving  it  the  property  of 
powerfully  reflecting  light  or  the  image  of 
objects  placed  before  it.  Mirrors  are  used 
in  photography  as  side  reflectors  to  lighten 
the  shadows  which  fall  upon  under  portions 
of  the  face  and  figure ;  for  illuminating 
objects  to  be  copied  in  the  camera  by  sun- 
light ;  and  in  solar  cameras  to  illuminate 
the  negative  with  the  sun's  rays. 

Mirror  Stereoscope.  (See  Reflecting  Stere- 
oscope. ) 

Mixed  Developers.  Many  varieties  of 
developers  are  compounded  of  varying  pro- 
portions of  different  developing  agents,  such 
as  eiko-cum-hydro,  a  mixture  of  eikonogen 
and  hydroquinone.  It  is  claimed  that  these 
mixed  developers  combine  the  good  qualities 
and  peculiar  characteristics  of  their  ingre- 
dients. 

Miztol.  A  ready-prepared  developer,  ob- 
tainable commercially  in  Europe,  Com- 
posed of  eikonogen,  quinol,  sodium  sulphite, 
and  a  number  of  caustic  and  carbonate  alka- 
lies in  varying  proportions. 

Modelliiig.  A  subject  which  comes  into 
the  practice  of  photographers  every  day,  the 
basis  of  which  is  formed  by  the  contrast  be- 
tween light  and  dark.  Three  methods  may 
be  employed  for  this  purpose,  all  of  which 
differ  essentially  from  one  another.  These 
three  methods,  which  are  made  use  of  to 
relieve  an  obiect  in  a  picture  from  its  back- 
ground, are  the  following : 

1.  The  object  is  made  to  appear  light  upon 
a  dark  ground,  or  dark  upon  a  light  ground  ; 


that  is  to  say,  it  is  treated  as  a  silhouette. 
2.  The  light  parts  of  an  object  in  the  fore- 
ground are  painted  lighter  than  the  ground, 
while  the  dark  parts  are  painted  darker  than 
the  ground ;  that  is  to  say,  the  differences 
in  brightness  in  the  object  are  made  greater 
than  those  in  the  ground.  3.  The  grada- 
tions of  light  and  shade  in  the  object  are 
represented  as  being  opposed  in  direction 
to  the  same  gradations  in  the  ground ;  that 
is  to  say,  the  bright  side  of  the  object  is 
placed  upon  a  dark  ground,  the  shaded  side 
upon  a  light  ground. 

The  first  of  these  principles  is  employed 
comparatively  seldom,  for  an  object  treated 

Fig.  139. 


as  a  silhouette  is  apt  to  look  flat,  although 
it  is  very  easy  to  make  it  stand  out  from  the 
ground.  The  second  method  may  be  found 
in  almost  every  picture,  frequently  in  con- 
nection with  the  third.  Every  photographer 
who  places  a  gray  background  of  medium 
brightness  behind  the  person  whose  portrait 
he  is  about  to  take  makes  use  of  this  method. 
The  third  principle,  however,  of  which  Fig. 
139  is  an  example,  is  the  most  effective  of 
all,  especially  when  employed  in  connection 
with  the  second.  It  was  practised  most  ex- 
tensively by  the  great  artists  of  the  Nether- 
lands in  the  seventeenth  century.  Simple 
as  these  various  methods  of  distributing 
light  and  shade  may  appear,  it  yet  required 
a  very  long  time  to  bring  them  gradually  to 
the  knowledge  of  the  artists.  The  second 
and  third,  indeed,  were  already  clearly  enun- 
ciated by  Leonardo,  but  the  silhouette  proper 
came  into  use  only  at  a  much  later  period. 
Strange  as  it  may  seem,  however,  that  the 
human  intellect  should  have  been  so  slow  in 
discovering  such  self-evident  principles,  it  is 
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stranger  still  and  almost  inconceivable  that 
these  same  principles  should  have  been 
forgotten  after  they  had  once  become 
known  and  had  been  visibly  embodied  in 
the  works  of  the  great  masters.  But  this 
was  actually  the  case  at  the  commencement 
of  the  last  century,  for  at  that  time  the  com- 
prehension of  the  principles  just  mentioned 
had  been  lost  entirely,  while  the  comprehen- 
sion of  those  more  subtle  aids  which  may 
be  derived  from  color  was  wholly  out  of  the 
question. 

Modify.  To  change  the  form  or  external 
qualities  of  a  thing ;  to  shape ;  to  give  a 
new  form  of  being;  as  to  modify  matter, 
light,  or  sound. 

Molard's  Toning  Process.  M.  Humbert 
de  Molard  has  introduced  the  following 
method  of  toning  prints :  First  fix  the  print 
in  dilute  ammonia;  then  lay  it  upon  the 
bottom  of  a  clean  dish,  and  tone  it  with 
"  iodic  cyanide ;"  then  dissolve  10  grains  of 
cyanide  of  potassium  in  100  grains  of  dis- 
tilled water,  and  afterward  agitate  iodine  in 
this  solution  until  it  assumes  a  violet  tint, 
then  add  a  few  particles  of  cyanide  to  remove 
the  color.  Pour  this  over  the  print.  It  is 
at  first  red,  but  quickly  passes  to  a  brow^n, 
bistre,  black,  and  gray ;  after  which  it  be- 
comes effaced  if  the  action  is  prolonged.  As 
soon  as  the  desired  tint  is  obtained  pour 
water  over  the  print,  and  wash  it  thoroughly. 

Molecular  Impressions.  The  remarkable 
relations  existing  between  the  physical 
structure  of  matter,  and  its  effect  upon  heat, 
light,  electricity,  magnetism,  etc.,  seem,  until 
the  present  century,  to  have  attracted  little 
attention.  Thus,  take  the  two  agents,  light 
and  electricity :  manifestly  their  effects 
depend  upon  the  molecular  organization  of 
bodies  subjected  to  their  influence.  Leonard 
Euler  alone  conceived  that  light  may  be 
regarded  as  a  movement  or  undulation  of 
ordinary  matter,  and  Dr.  Young,  in  answer, 
stated' as  a  most  formidable  objection,  that  if 
this  view  were  correct  all  bodies  should  pos- 
sess the  properties  of  solar  phosphorus,  or 
should  be  thrown  into  a  state  of  molecular 
vibration  by  the  impact  of  light  just  as  a 
resonant  body  is  thrown  into  vibration  by 
the  impact  of  sound,  and  thus  give  back  to 
the  sentient  organ  an  effect  similar  to  that 
of  the  original  impulse.  To  the  main  objec- 
tion of  Dr.  Young,  that  all  bodies  would  have 
the  properties  of  solar  phosphorus  if  light 
consisted  in  the  undulation  of  ordinary  mat- 


ter, it  may  be  answered  that  so  many  bodies 
have  this  property,  and  with  so  great  variety 
in  its  duration,  that  iwn  comtat  all  may  not 
have  it,  though  for  a  time  so  short  that  the 
eye  cannot  detect  its  duration.  This  conjec- 
ture has  been  substantially  verified  by  the 
early  experiments  of  M.  Ni^pce  de  St.  Vic- 
tor, of  which  the  following  is  a  short 
resume:  An  engraving  which  has  been  for 
some  time  in  the  dark  is  exposed  to  sunlight 
as  to  one-half,  the  other  half  being  covered 
by  an  opaque  screen ;  it  is  then  taken  into  a 
dark  room,  the  screen  removed,  and  the 
whole  surface  placed  in  close  proximity  to  a 
sheet  of  highly  sensitive  photographic  paper: 
the  portion  upon  which  the  light  has  im- 
pinged is  reproduced  upon  the  photographic 
paper,  while  no  effect  is  produced  by  the 
portion  which  had  been  screened  from  light ; 
white  bodies  produce  the  greatest  effect, 
black  little  or  none,  and  colors  intermediate 
effects.  While  fishing  at  Fontenay,  Mr. 
Grove  observed  some  white  patches  on  the 
skin  of  a  trout,  which  he  was  satisfied  had  not 
been  there  when  the  fish  was  taken  out  of 
the  water.  The  fish  having  been  rubbing 
about  in  some  leaves  at  the  foot  of  a  tree 
gave  him  the  notion  that  the  effect  might  be 
photographic,  arising  from  the  sunlight  hav- 
ing darkened  the  uncovered,  but  not  the 
covered  portion  of  the  skin.  With  a  fresh 
fish  a  serrated  leaf  was  placed  on  each  side, 
and  the  fish  laid  dow  n  so  that  the  one  side 
should  be  exposed,  the  other  sheltered  from 
light ;  after  an  hour  the  fish  was  examined, 
and  a  well-defined  image  of  the  leaf  was 
on  the  upper  or  exposed  side,  but  none  on 
the  under  or  sheltered  side.  The  number  of 
substances  proved  to  be  molecularly  affected 
by  light  is  so  rapidly  increasing  that  it  is  by- 
no  means  unreasonable  to  suppose  that  all 
bodies  are  in  a  greater  or  less  degree  changed 
by  its  impact.  The  electric  discharge  alters 
the  constitution  of  many  gases  across  which 
it  is  passed  ;  and  it  was  shown  that  by  passing 
it  through  an  attenuated  atmosphere  of  the 
vapor  of  phosphorus,  this  element  is  charged 
by  the  electric  discharge  into  its  allotropic 
variety,  which  is  deposited  in  notable  c[uan- 
tity  on  the  sides  of  the  receiver.  In  this  ex- 
periment, the  transverse  bands  or  striae  dis- 
covered by  Mr.  Grove,  in  1852,  are  very 
strikingly  shown.  The  glow  which  is  seen 
on  excited  electrics,  such  as  glass,  is  shown 
to  be  accompanied  by  molecular  change. 
Letters  cut  in  paper,  and  placed  between  two 
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well-cleaned  sheets  of  glass,  formed  then  into 
a  Leyden  apparatus  by  sheets  of  tinfoil  on 
their  outer  surfaces,  and  then  electrified  by 
connection  for  a  few  seconds  with  a  Burken- 
korf  coil,  had  invisible  images  of  the  letters 
impressed  upon  the  interior  surfaces,  which 
were  rendered  visible  by  breathing  on  them, 
and  at  the  same  time  permanently  etched 
by  exposure,  after  electrization,  to  the  vapor 
of  hydrofluoric  acid.  So,  again,  if  iodized 
collodion  be  poured  over  the  surface  of  glass 
having  the  invisible  image,  and  then  treated 
as  for  a  photograph,  and  exposed  to  uniform 
daylight,  the  invisible  image  is  developed  in 
the  collodion  film,  the  invisible  molecular 
change  being  conveyed  to  the  molecular 
film,  and  rendering  it,  when  nitrated,  more 
sensitive  to  light  in  the  parts  where  it  has 
been  in  proximity  to  the  electrical  impres- 
sion than  in  the  residual  parts.  Here  we 
have  a  molecular  change,  produced  first  by 
the  electricity  on  the  glass,  then  communi- 
cated by  the  glass  to  the  collodion,  then 
changed  in  character  by  light,  and  all  this 
time  invisible,  and  then  rendered  visible 
by  the  developing  chemical  agent.  Of  the 
practical  results  to  science  of  the  molecular 
changes  a  beautifiil  illustration  was  afforded 
by  Mr.  De  la  Rue's  photographs  of  the  moon, 
which  afforded,  by  the  aid  of  the  electric 
lamp,  images  of  the  moon,  of  six  feet  diam- 
eter, in  which  the  details  of  the  moon's  sur- 
face were  well  defined.  The  ever-increasing 
number  of  instances  of  molecular  changes 
afford  a  boundless  field  of  promise  for  future 
investigation  for  new  physical  discoveries 
and  new  practical  applications. 

Molecule.  A  name  given  to  the  very 
minute  particles  of  which  bodies  are  sup- 
posed to  be  composed,  but  not  so  small  as  me 
atom,  which  is  the  ultimate  particle. 

Monckhoven's  Developing  Process.  In 
this  process  sulphate  of  uranium  is  employed 
in  the  same  manner  as  pyrogallic  acid,  but 
requiring  a  shorter  exposure  than  when  sul- 
phate of  iron  is  used.  The  pictures  acquire 
extraordinary  vigor;  the  development  at 
first  proceeds  verv  slowly,  but  suddenly  be- 
comes very  rapid,  and  when  complete,  its 
fiirther  progress  must  be  stopped  by  im- 
mersing the  collodion  plate  in  water. 

Momconostereoscopic  Glasses.    This  in- 
vention, patented  by  Mr.  T.  Wharton  Jones, 
consists  of  optical  glasses  giving  a  stereoscopic  i 
effect  to  single  pictures  of  any  kind  viewed  | 
through  them  with  both  eyes.    The  glasses  | 


have  a  plane  surface  on  one  side;  on  the 
other  side  the  surface  is  concave,  with  a  cur- 
vature such  as  would  be  formed  by  a  straight 
line  which  moves,  parallel  to  itself,  guided  by 
a  parabolical  curve.  There  is  a  superaddi- 
tion  to  the  glasses  as  now  described,  of  a  con- 
vex or  concave  power,  according  as  the  person 
using  them  is  far-sighted  or  near-sighted.  It 
is  essential  that  the  glasses  be  so  set  in  the 
frame  that  the  straight  line  which,  by  mov- 
ing parallel  to  itself,  forms  the  cylindro-para- 
bolic  surface  be  perfectly  vertical  when  the 
glasses  are  held  before  the  eyes.  It  is  also 
essential  that  the  glasses  be  so  set  in  the 
frame  that  their  similar  portions,  as  regards 
the  concavity,  be  towards  and  from  each 
other. 

Monochromatic  Lamp.  A  lamp  fed  with 
a  mixture  of  a  solution  of  common  salt  and 
spirit  of  wine.  It  gives  a  yellow  light,  and 
makes  every  object  illuminated  by  it  appear 
either  yellow  or  black. 

Monochrome.  An  ancient  mode  of  paint- 
ing in  which  only  one  color  is  used.  The 
most  numerous  monuments  of  this  kind  of 
painting  are  on  terra-cotta. 

Monocular.    Having  but  one  eye. 

Monocular  Camera.  A  camera  with  a 
single  lens ;  principally  used  in  taking  views 
of  landscapes  and  still  life. 

Monocular  Vision.  Seeing  with  but  one 
eye. 

Moonlight  Effect.  Landscapes  exposed 
by  daylight  but  with  moonlight  effect.  To 
accomplish  this  the  exposure  is  made  toward 
the  sun  (when  in  a  cloud) ;  it  must  be  short 
and  with  the  smallest  stop,  developed  slowly 
with  old  or  diluted  developer,  the  action  of 
which  must  be  interrupted  before  the  half- 
tones become  strong.  The  result  is  a  harsh 
light-effect,  exceedingly  rich  in  contrasts. 

Moonlight  Photographs.  Photographs  of 
out-door  scenes  may  be  obtained  at  night  by 
moonlight  by  sufficiently  protracted  expo- 
sures. Generally,  however,  photographs 
showing  moonlight  effects  are  secured  by 
photographing  the  scene  with  the  setting 
sun  in  front  of  the  camera,  but  obscured  by 
clouds.  Preferably  a  day  should  be  chosen 
when  the  sky  is  full  and  broken  up  by  well- 
defined  cloud  masses.  This  gives  brilliant 
lighting  with  dense  masses  oi  shadow. 

Mordant.  A  species  of  substances  used 
in  dyeing  for  binding  the  coloring  matter  to 
the  material  to  be  dyed,  so  that  washing,  etc., 
cannot  remove  it.    The  mordant  mostly  used 
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in  photography  is  bichromate  of  potash, 
because  light  disintegrates  it.  (See  Photog- 
raphy on  Fabrics.) 

Mordant  Wasnes.  Solutions  of  mordant 
substances  used  in  photography  for  the  pre- 
paration of  sensitive  papers. 

Mortar.  Round  porcelain,  glass,  or  agate 
dish,  rather  shallow,  for  pulverizing  solid 
bodies  with  a  pestle. 

Mortuary  Photographs.  Photographic 
copies  of  mortuary  memorials;  inscriptions 
on  tombstones,  church  tablets,  etc. 

Mosstype.  An  American  modification  of 
the  process  (Meissenbach)  for  producing  half- 
tone photo-engravings,  devised  by  the  late 
John  Calvin  Moss,  of  New  York.  The  pic- 
tures by  the  Mosstype  process  are  remark- 
able for  the  brilliancy  and  purity  of  the 
high  lights. 

Motner-Lye.  Lye;  ley;  a  liquid  from 
which  crystals  have  formed  or  separated. 

Motion  Photographs.  Carl  Anschiitz  and 
others  have  devoted  considerable  effort  to 
the  photography  of  animals  in  action.  For 
this  purpose  they  employ  a  battery  of  lenses 
mounted  upon  a  camera  of  peculiar  con- 
struction, obtaining  thereby  a  number  of 
studies  showing  the  various  motions  made 
by  animals  in  action. 

Mountant.  Any  substance  used  to  make 
a  photograph  adhere  to  a  mount  or  card  is 
so  called.  Those  most  commonly  used  are 
gum  or  paste  mucilages,  such  as  starch-paste, 
arrowroot,  gum,  dextrin,  India-rubber  so- 
lution, liquid  glue,  and  animal  and  vegetable 
gelatines. 

Mounting.  In  photography,  the  pasting 
of  photographic  prints  upon  cardboard  or 
other  material. 

Mounting  Commercial  Work.  Mr.  S.  V. 
Courtney  employs  the  following  method  with 
complete  success : 

Immerse  the  albumen  paper  for  fifteen 
minutes  in  a  solution  of  alcohol,  3  parts ; 
water,  1  part;  to  which  has  been  added  a 
small  quantity  of  spirits  of  camphor.  The 
paper  is  then  dramed  and  dried  between 
blotters.  The  alcohol  solution  can  be  used 
again  and  again.  When  ready  for  mounting, 
place  both  prints  and  albumen  paper  in  the 
following  solution : 

Alcohol 1  ounce. 

Glycerine 1     •' 

Water 4ounces. 

until  they  are  well  saturated  with  the  solu- 
tion; they  are  then  placed  for  mounting, 


face  down,  the  albumen  paper  in  one  stack, 
the  prints  in  another;  they  are  then  squeezed 
to  remove  the  surplus  solution,  and  stood  up 
to  drain.  The  prints  are  then  pasted  and 
laid  on  the  back  of  the  sheets  of  albumen 
paper  and  well  rubbed  down  ;  be  careful  to 
exclude  all  air  from  between  the  prints  and 
the  albumen  paper.  They  are  then  laid  out 
to  dry  on  clean  cloth  or  blotters. 

When  about  dry  they  will  be  found  to  be 
somewhat  wrinkled  and  curled.  Now  place 
them  one  on  top  of  the  other  and  weighted 
down,  to  remain  for  about  half  an  hour,  or 
until  ready  for  burnishing — when  they  have 
sweated  out  flat  and  are  in  good  condition  for 
the  burnisher. 

Mounting  Microscopic  Photographs.  Mr. 
Wentworth  L.  Scott  has  devised  a  very  in- 
genious plan  of  mounting  microscopic  ob- 
jects. He  employs  as  cells  very  thin  disks 
of  pure  gutta-percha,  with  apertures  cut  in 
the  centre  of  each  the  size  of  the  interior  of 
the  cell  required.  The  way  to  employ  them 
is  to  warm  the  clean  side,  lay  the  cell  in  the 
middle  and  dab  it  down  with  one  finger  all 
around,  taking  care  not  to  soil  the  inner  por- 
tion of  glass.  When  cool,  place  the  object 
on  and  cover  it  with  thin  glass  the  same  size 
as  the  cell,  warm  it  again  and  press  firmly- 
down  with  a  cloth.  Trim  the  edges  if  needed, 
and  gum  on  each  side  of  the  slide  a  piece  of 
paper  a  little  larger  than  the  cell  and  label. 
The  same  method  may  be  applied  to  micro- 
scopic glass  positives. 

Mounting  Lantern  Slides.  Both  faces  of 
the  slide  are  similarly  masked.    The  form  of 

Fig.  140. 
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1.  Folded  and  marked.    2.  Punched. 
4.  Opened  and  finished. 


3.  Trimmed. 
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paper  to  effect  this  for  the  commonest  shape 
of  opening  is  shown  by  4.  This,  after  tne 
face  has  been  well  pasted,  is  placed  on  a 
loose  piece  of  flannel ;  the  transparency,  with 
coverinji;  glass  tiicked  on  with  thin  layers 
of  sealing-wax  inside  the  corners,  is  then 
imposed  face  downward  upon  the  mount, 
and  brought  to  coincide  with  the  square 
A  B  c  D.  The  sides  marked  w  and  e  are 
then  turned  over  upon  it  by  lifting  the 
edges  of  the  flannel,  one  aft«r  the  other,  and 
the  operation  is  finished  by  next  turning 
over  the  sides  x  and  s.  Matts  and  binding 
strips  are  also  supplied  in  the  trade. 

Mounting  Photographs.  This  is  a  very 
simple  process,  yet  requiring  care.  The  ad- 
hesive substance  may  be  made  of  gum-arabic 
in  solution,  or  dextrin,  or  starch  made  into 
paste  over  a  gentle  heat.  The  two  latter  are 
perhaps  the  best  on  many  accounts.  The 
cardboard  and  pictures  are  cut  to  the  re- 
quired size ;  the  picture  is  laid  face  down- 
ward upon  a  clean  board,  or  plate  glass, 
of  the  same  size,  and  the  gum  or  paste  ap- 
plied with  a  brush  until  the  paper  lies  per- 
fectly flat  and  humid  and  the  paste  is  smooth 
aud  free  from  specks  or  particles.  The  gum 
or  paste  should  not  be  so  thin  as  to  run  over 
the  edge  of  the  paper,  nor  so  thick  as  to 
spread  with  difficulty. 

Mounting  Stereographs.  In  mounting 
stereographs  something  more  is  required 
than  merely  sticking  them  to  a  piece  of  card- 
board at  an  arbitrary  distance  apart.  When 
the  prints  are  properly  mounted  and  viewed 
through  a  properly  constructed  stereoscope, 
the  effect  of  natural  size  and  distance  is  real- 
ized; but  when  the  prints  are  imperfectly 
mounted  and  viewed  through  an  imperfectly 
constructed  stereoscope,  the  effect  of  natural 
size  and  distance  is  not  realized;  but  in  place 
of  it  the  objects  appear  to  be  of  a  very 
diminutive  size,  and  to  be  situated  at  a  very 
short  distance  from  the  spectator.  The  proper 
mode  of  mounting  stereographs  is  first  to 
separate  the  pair  of  pictures  and  trim  the 
ed!ges  of  each  print.  It  is  necessary  to  sepa- 
rate the  pictures  and  reverse  them ;  if  this 
were  not  done  the  picture  from  the  left  station 
would  be  presented  to  the  right  eye  in  the 
stereoscope,  and  conversely,  which  would 
produce  a  pseudoscopic  effect.  Then  trim 
them  3  inches  high  and  2h  inches  wide,  and 
mount  them  so  that  the  central  points  of  the 
pictures  (that  is,  where  the  axis  of  the  camera 
cuts  them)  are  2^  inches  apart,  and  conse- 
16 


quently^, 
the  twin 


uently^,  exactly  opposite  to  the  centres  of 
the  twin  lenses  of  the  stereoscope.  By  this 
method,  when  the  lenses  of  the  stereoscope 
are  of  the  same  focal  length  as  those  of  tne 
camera,  the  true  natural  effect  of  size  and 
distance  is  perceived  on  looking  at  the  prints 
through  the  stereoscope.  This  plan  involves 
the  necessity  of  reducing  the  breadth  of  the 
prints,  and  therefore  of  cutting  out  some  of 
the  t)bjects.  This  cannot  be  helped,  but  if 
it  is  of  importance  to  retain  them,  then 
lenses  of  shorter  focus  must  be  used,  both  in 
the  camera  and  in  the  stereoscope.  Stereo- 
graphs upon  thin  albumenized  paper  may  be 
mounted  so  as  to  be  viewed  by  transmitted 
light;  and  then  by  applying  color  to  the 
back  of  the  print  where  it  is  required,  and 
laying  a  piece  of  tinted  tissue  paper  on  the 
back,  very  pleasing  effects  may  be  produced. 

Mucilage.  One  of  the  proximate  elements 
of  vegetables.  The  same  substance  is  a  gum 
when  hardened,  and  mucilage  when  in  solu- 
tion. Solution  of  gum-arabic  is  an  example. 
The  liquor  which  moistens  and  lubricates  the 
ligaments  and  cartilages  of  the  articulations 
or  Joints  in  animal  bodies. 

Muller's  Self-developing  Process.  (See 
Self-developinq  Negative  Process.) 

Multiple  Films.  In  order  to  avoid  the 
danger  of  halation  in  photographing  interiors 
with  windows,  or  foliage  against  a  bright 
sky,  plates  have  been  introduced  commer- 
cially, coated  with  several  films  of  emulsion 
differing  from  each  other  in  sensitiveness. 
These  are  known  as  multiple-coated  plates. 

Multiplying  Camera.  An  arrangement 
usually  at  the  back  of  the  camera,  consisting 
of  a  number  of  frames  in  the  same  plane, 
and  movable  into  each  other,  for  the  purpose 
of  taking  a  number  of  pictures  in  succession 
on  one  and  the  same  plate. 

Multiplying  Device.  An  invention  of  D. 
W.  S.  Rawson  for  multiplying  pictures.  The 
images  are  obtained  by  a  series  of  small  ad- 
justable mirrors  arranged  to  receive  the 
image  alike,  and  all  of  which  are  photo- 
graphed at  one  time  by  the  camera.  The  in- 
vention was  intended  to  overreach  the  patent 
for  the  sliding  plate-holder  camera. 

Muriate.  A  compound  formed  by  the 
union  of  muriatic  acid  with  a  base. 

Muriate  of  Ammonia.  {See  Ifydrochlorate 
of  Ammonia.) 

Muriate  of  Baryta.  Composed  of  1  part 
of  baryta,  1  part  of  muriatic  acid,  and  1  part 
of  water. 
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Muriate  of  Cobalt.  Composed  of  1  part 
oxide  of  cobalt,  1  part  of  muriatic  acid,  and 
1  part  of  water. 

Muriate  of  Copper.  A  union  of  muriatic 
acid  and  copper  in  equal  parts.  We  may 
always  depend  upon  producing  a  photo- 
graphic copy  of  a  leaf  of  a  ^een  color  by  the 
following  arrangement:  Take  a  silvered 
copper  plate,  place  it  in  a  shallow  vessel,  and 
lay  thereon  a  leaf  of  which  a  copy  is  desired, 
maintaining  it  in  its  position  by  means  of  a 
piece  of  glass ;  pour  upon  it,  so  that  the  plate 
beneath  the  glass  may  be  covered,  a  solution 
of  the  hydriodate  of  potash  containing  a 
little  free  iodide;  then  expose  the  whole  to 
sunshine.  In  about  half  an  hour  one  of  the 
most  beautiful  photographic  designs  which 
can  be  conceived  is  produced,  of  a  fine  green 
color. 

The  fluid  is  yellow  and  cuts  off  nearly 
all  the  chemical  rays,  allowing  only  of  the 
free  passage  of  the  less  refrangible  rays ;  the 
most  abundant  being  the  yellow.  This  re- 
tards the  process  of  solarization,  but  it  pro- 
duces its  complementary  color  on  the  plate. 
(See  also  Hydriodic  Salts.) 

Muriate  of  Iron,  Proto-muriate  of  Iron. 
This  salt  is  prepared  by  pouring  dilute  mu- 
riatic acid  on  iron  wire  or  clean  iron  filings. 
This  salt  gives  photographic  pictures,  but 
not  of  practical  utility. 

Muriate  of  Lime.  This  salt  is  readily  pre- 
pared by  saturating  muriatic  acid  with  pure 
marble.  It  is  a  very  deliquescent  salt,  solu- 
ble in  alcohol  and  water,  crystallizing  with 
difficulty  in  prisms.  •  These  crystals,  when 
united  with  snow,  produce  a  very  intense 
degree  of  cold.  The  muriate  of  lime  gives 
photographic  papers,  not  particularly  sensi- 
tive, deepening  to  a  brick  red  in  full  sunshine, 
but  is  less  liable  to  change  in  the  fixing  solu- 
tion than  almost  any  other  preparation. 
(See  Mordant  Washes.) 

Muriate  of  Soda.  Common  salt.  This 
important  compound  is  diffused  throughout 
Nature,  the  most  common  and  principal  part 
being  made  by  the  evaporation  of  saline 
water.     (See  Mordant  Washes.) 

Muriate  of  Strontia.  This  is  prepared  in 
the  same  manner  as  muriate  of  baryta.  It 
forms  prismatic  crystals,  soluble  in  alcohol, 
giving  to  flame,  when  burning,  a  red  tinge. 
(See  Mordant  Washes.) 

Muriate  of  Tin.  Chloride  of  tin.  There 
are  three  muriates  of  tin— ^oto-wwnate,  per- 
muriaie,  and  sub-inuricde. 


Muriated  Paper.  Photographic  paper 
prepared  with  solutions  of  the  muriates. 
(See  Mordant  Washes.) 

Muriatic  Acid.  An  acid  gas  consisting  of 
chlorine  and  hydrogen. 

Myricin.  That  portion  of  beeswax  which 
is  insoluble  in  alcohol. 
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Naphtlia.  A  compound  of  6  parts  carbon 
with  6  parts  of  hydrogen.  It  exists  native  in 
many  parts  of  the  world,  under  the  name  of 
mineral  naphtha,  rock  oil,  and  petroleum. 
It  may  be  obtained  by  distillation  from  coal- 
tar,  and  may  be  purified  by  re-distillation, 
mixed  with  a  Mttle  sulphuric  acid.  It  is 
liquid  at  common  temperatures ;  requires 
nine  parts  of  oxygen  for  its  combustion,  and 
unites  with  ether,  alcohol,  and  oils.  It  has 
an  unpleasant  odor,  dissolves  caoutchouc 
and  gutta-percha,  but  does  not  combine  with 
water.  It  is  used  in  the  daguerrean  process, 
in  combination  with  sulphuric  ether,  to  clean 
the  plate. 

Naphthalin.  A  white,  crystallizable, 
odorous,  volatile  substance,  obtained  by  re- 
distilling coal-tar.  It  melts  at  180°  F.,  is  solu- 
ble in  alcohol  and  ether,  and  forms  with 
sulphuric  acid  sulpho-naphthalic  add. 

Naphthalene-Blue .  Indophenol-blue. 
Suggested  as  a  sensitizer,  in  connection  with 
malachite-green,  for  orthochromatic  photog- 
raphy, in  place  of  azaline. 

Nascent.  The  moment  of  birth  or  indi- 
vidual existence.  In  chemistry,  the  instant 
one  substance  is  set  free  from  another. 

Nascent  State.  To  act  upon  a  body  in  its 
nascent  state  is  to  employ  it  at  the  very 
moment  of  its  formation,  before  the  air  or 
any  foreign  substance  has  had  time  to 
modify  it. 

Natural-Color  Photography.  Since  the 
earliest  days  of  photography,  efforts  have  been 
continuously  made  to  photograph  objects  and 
obtain  them  in  their  natural  colors.  It  would 
be  impossible  to  detail  here  the  course  and  re- 
sults of  these  experiments.  The  problem 
seems  to  have  been  attacked  from  every  pos- 
sible point  of  vantage,  but  photography  in 
natural  colors,  as  generally  understood,  /.  c, 
the  obtaining  of  negatives  or  positives  direct 
which  show  their  subjects  in  colors,  has  not 
yet  been  accomplished.  Passing  over  the 
work  of  all  except  the  latest  experimenters, 
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we  may  record  the  facts  that  in  1891-92, 
Professor  Lippmann  claimed  to  have  ob- 
tained upon  a  collodion  plate  a  photograph 
ot  the  spectrum,  showing  the  colors  true  to 
nature.  Prof.  Lippmann  has  been  followed 
by  Lumiere  Bros.  F.  E.  Ives,  after  devoting 
many  years  to  the  study  of  the  subject,  has 
produced  a  heliographic  system,  consisting 
of  a  triple  transparency  which,  viewed  in  an 
instrument  of  peculiar  construction,  called  a 
heliochromoscope,  gives  the  subject  as  photo- 
graphed in  the  colors  of  Nature.  Ives'  eflforts 
are  said  to  mark  the  highest  achievement  in 
this  direction  thus  far  accomplished.  R.  D. 
Gray  has  also  succeeded  in  producing  by 
chemical  and  optical  means  pictures  which, 
projected  upon  a  screen,  present  the  subject 
in  colors  approximating  those  of  Nature. 
Other  workers  have  also  contributed  valu- 
able and  interesting  results;  for  details  refer 
to  the  photographic  journals  of  the  past  ten 
years. 

Natural  Colors,  Photography  in.  (See 
Heliockromy,  etc.) 

Natural  Printing.    (See  Photography.) 

Naturalistic  Photography.  1.  A  name 
given  to  the  work  of  a  class  of  photograph- 
ers who  seek  to  produce  by  photographic 
methods  the  results  obtained  by  painters  of 
the  "impressionist"  school.  Naturalistic 
photographs,  therefore,  are  characterized  by 
fuzziness  of  outline  and  diffusion  of  focus, 
and  are  only  sharp  in  one  plane,  according 
to  the  naturalistic  theory  "that  a  picture 
should  be  as  sharp  as  the  eye  sees  it,  and  no 
sharper."  This  school  has  many  followers 
in  England,  but  does  not  seem  to  be  re- 
garded with  favor  by  American  workers. 

2.  Naturalistic  Photography.  A  process  for 
taking  direct  life-size  portraits  by  flash-light. 
So  called  because  true  to  Nature  in  results. 

Nebular  Photography.  Photographing 
the  nebulae,  suyh  as  are  found  in  the  milky 
wav,  etc.     (See  Astronomical  Photography.) 

iTegative.  A  picture  obtained  by  ex- 
posure in  the  camera  and  subsequent  devel- 
opment, in  which  the  lights  of  the  model  are 
black  and  the  blacks  white,  right  and  left 
being  reversed.  From  this  negative  a  posi- 
tive can  be  obtained  in  a  printing-frame  or 
camera.     (See  Positive.) 

Negative,  Albumen.  The  use  of  albumen 
as  a  film  upon  glass  for  negatives,  originating 
in  the  desire  to  obtain  a  more  even  surface- 
layer  of  iodide  of  silver  than  the  coarse 
structure  of  the  tissue  of  paper  will  allow,  was 


the  simultaneous  discovery  of  M.  Ni^pce  de 
St.  Victor,  of  France,  and  Mr.  J.  A.  Whipple, 
of  Boston,  Mass.  The  process  is  conducted 
with  simple  albumen  or  "white  of  egg," 
diluted  with  a  convenient  q^uantity  of  water. 
In  this  glutinous  liouid  iodide  of  potas- 
sium is  dissolved,  and  the  solution,  having 
been  thoroughly  shaken,  is  set  aside,  the 
upper  portion  being  drawn  off  for  use.  The 
glasses  are  coated  with  the  iodized  albumen 
and  then  dried.  This  part  of  the  process  is 
considered  the  most  troublesome,  the  moist 
albumen  easily  attracting  particles  of  dust, 
and  being  apt  to  blister  and  separate  from 
the  glass.  If  an  even  layer  of  the  dried  and 
iodized  material  can  be  obtained,  the  chief 
difficulty  of  the  process  has  been  overcome. 
The  plates  are  rendered  sensitive  by  immer- 
sion in  a  nitrate  of  silver  bath;  are  then 
washed  in  water  and  dried,  and  may  be  kept 
for  a  long  time  in  this  state.  The  exposure 
in  the  camera  must  be  unusually  long;  the 
free  nitrate  of  silver  having  been  removed 
by  washing,  and  the  albumen  exercising  a 
direct  retarding  influence  upon  the  sensitive- 
ness of  the  iodide  of  silver.  The  develop- 
ment is  conducted  in  the  ordinary  way  with 
pyrogallic  acid.  It  usually  requires  one 
hour  or  more,  but  may  be  accelerated  by  the 
application  of  heat.  Albumen  negatives  are 
remarkable  for  elaborate  distinctness  in  the 
shadows  and  minor  details,  but  they  do  not 
often  possess  the  peculiar  and  characteristic 
softness  of  those  upon  collodion.  The  pro- 
cess is  well  adapted  fcr  hot  climates,  being 
very  little  prone  to  the  cloudiness  and  irreg- 
ular reduction  of  silver,  which  are  so  often 
complained  of  with  moist  collodion  under 
such  circumstances.  (See  Albumen  Process.) 
Negative  Albumen  Process.  Coat  the 
plate  with  any  kind  of  collodion,  iodized  or 
un-iodized ;  wash  well  in  ordinary  water, 
drain,  and  pour  on  the  albumen  prepared 
with 


Iodide  of  Potassium 
Bromide  of  Potassium 
Water. 


4  to  6     grains. 
ltol>^     " 

2     drachms. 


Use  the  albumen  as  in  the  Fothergill  process 
— first  quantity,  to  drive  off  the  water ;  second 
Quantity,  work  well  over  the  plate,  and  then 
drain  it  well  and  rear  it  up  on  one  corner  in 
a  warm  oven  or  over  the  gas  to  dry.  Excite 
in  a  bath  of 


Nitrate  of  Silver 
Acetic  Acid    . 
Water     . 


60  grains. 

60  minims. 

1  ounce. 
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Wash  thoroughly — you  cannot  wash  it  too 
much — and  rear  up  to  dry  in  the  dark.  It 
can  now  be  kept  for  hours,  days,  or  months, 
till  required.  Expose  about  double  the  time 
of  wet  collodion— say  landscape  lens,  15 
inches  focus,  lull  sunshine,  about  2  to  5  min- 
utes. Develop  with  a  saturated  solution  gal- 
lic acid,  and  a  few  drops  of  a  50-grain  solu- 
tion nitrate  of  silver.  By  varying  the  quan- 
tity of  nitrate  any  kind  of  tone  can  be  got. 
A  small  quantity  gives  brown ;  more,  black 
tones.  Wash,  fix,  and  wash  again.  The 
advantages  claimed  for  this  process  are,  that 
it  possesses  the  peculiar  beauties  of  plain  al- 
bumen, without  any  of  its  necessary  difficul- 
ties of  preparation ;  the  collodion  coating 
enables  you  to  pour  on  the  albumen  without 
trouble,  and  to  dry  immediately  without 
drying  long  or  fear  of  dust.  It  keeps  admir- 
ably ;  it  works  much  quicker  than  plain  al- 
bumen, and  beautifully  clear;  it  can  be 
developed  as  soon  as  taken,  or  deferred  until 
next  week  or  month,  and  when  fixed  and 
washed  is  as  firm  as  any  varnished  picture 
can  be,  and  so  adhesive  that  you  can  hardly 
tell  which  side  of  the  glass  it  is  on. 

Negative,  Collodion.  Collodion  as  a  film 
for  negatives  was  first  recommended  by  M. 
Le  Gray,  but  first  applied  by  Mr.  Scott 
Archer,  and  from  its  ease  of  application  and 
other  good  qualities,  it  long  took  precedence 
of  all  other  substances.  The  processes  for 
using  collodion  are  similar  to  those  for  albu- 
men, but  they  present  many  more  difficul- 
ties, although  these  difficulties  are  more 
readily  overcome  than  those  of  the  albumen 
process.  A  collodion  containing  a  very 
small  proportion  of  iodide,  and  yielding  a 
blue  transparent  film  in  the  nitrate  bath,  is  not 
well  adapted  for  negatives.  Pale  opalescent 
films  often  give  too  little  intensity  in  the 
high  lights,  and,  unless,  the  nitrate  bath  be 
acid,  do  not  admit  of  being  exposed  in  the 
camera  for  the  proper  length  of  time  with- 
out cloudiness  and  indistinctness  of  image, 
being  produced  under  the  action  of  the  de- 
veloper. The  effect  known  as  "  solarization 
of  negatives  "  is  also  more  liable  to  occur. 
On  the  other  hand,  if  the  layer  of  iodide  be 
too  yellow  and  creamy,  the  half-tones  of  the 
image  will  often  be  imperfectly  developed, 
so  that  a  middle  point  between  these  ex- 
tremes is  the  best.  A  pure  and 'newly  pre- 
f)ared  collodion,  although  highly  sensitive  to 
ight,  does  not  always  give,  with  one  appli- 
cation of  the  developer,  a  sufficiently  vigor- 


ous image  to  serve  as  a  negative  matrix,  and 
this  particularly  in  the  most  brightly  illu- 
minated parts.  But  on  keeping  the  collo- 
dion for  some  weeks,  it  becomes  yellow,  if 
iodized  with  alkaline  iodides,  and  a  decom- 
position takes  place  in  it,  which  lessens  the 
rapidity  of  action,  but  adds  to  the  intensity 
of  the  negative.  Grape  sugar  or  glycyrrhi- 
zin  may  be  employed  to  give  intensity  to 
newly  mixed  collodion;  but,  as  they  have 
the  effect  of  lessening  its  sensitiveness  and 
keeping  qualities,  they  should  be  used 
cautiously.  In  taking  portraits  in  the  open 
air  on  bright  days,  and  with  a  bath  which 
has  been  mixed  for  a  considerable  time,  it 
will  be  rarely  found  that  the  intensity  will 
be  deficient,  and  especially  so  if  the  devel- 
oper be  applied  a  second  time  to  the  film 
with  a  few  drops  of  solution  of  nitrate  of 
silver  added.  In  landscape  photography, 
however,  or  in  copying  engravings,  where 
extreme  sensitiveness  is  not  an  object,  the 
glycyrrhizin  may  sometimes  be  added  with 
advantage,  in  order  to  obtain  perfect  opacity 
of  the  blacks.  When  the  use  of  this  sub- 
stance is  resorted  to,  the  mode  of  iodizing 
the  collodion  appears  to  be  of  importance, 
the  increase  of  intensity  being  greater  with 
the  iodide  of  cadmium  than  with  the  iodides 
of  the  alkalies;  the  latter  probably  exer- 
cising a  decomposing  action.  An  addition 
of  a  bromide  or  a  chloride  to  the  collodion, 
in  small  quantity,  has  also  a  marked  effect 
in  adding  to  the  intensity  when  glycyrrhi- 
zin is  used  with  alkaline  iodides.  Sub- 
stances which  produce  intensity  of  the  collo- 
dion image  have  often,  if  added  in  too  large 
quantity,  a  tendency  to  lower  the  half-tones, 
and  prevent  the  darker  parts  of  the  picture 
from  being  sufficiently  brought  out.  The 
print  from  the  negative  is  then  pale  and 
white  or  "chalky,"  as  it  is  termed,  in  the 
high  lights.  Collodion  in  this  condition  is 
often  preferred  by  the  beginner,  from  the 
facility  with  which  negatives  are  obtained, 
but  it  does  not  give  the  finest  results.  An 
excess  of  glycyrrhizin  in  collodion  has  also 
the  effect  of  intensifying  with  the  precipita- 
tion of  the  iodide  of  silver,  producing  a  blue 
and  murky  film  which  is  useless  for  nega- 
tives. A  judicious  employment  of  free 
iodine  in  collodion  which  has  been  previ- 
ously intensified  with  glycyrrhizin  has  a 
remarkable  effect  in  improving  the  grada- 
tion of  tone.  The  excessive  opacity  of  the 
high  lights  is  diminished,  ana    hence   the 
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operator  is  enabled  by  a  longer  exposure  of 
tne  sensitive  plate  to  bring  out  the  shadows 
and  minor  details  of  the  image  with  great 
distinctness.  Collodion  prepared  in  this  man- 
ner is  too  slow  for  portraits,  excepting  in  a 
strong  light,  but  ollen  gives  an  image  having 
great  roundness  and  stereoscopic  effect.  The 
iodine  and  liquorice  sugar,  employed  con- 
jointly, tend  also  to  preserve  the  clearness 
of  the  plates,  the  influence  of  the  developer, 
and  to  give  sharpness  to  the  lines  and  dots 
of  engravings,  etc.,  which,  with  a  new  and 
sensitive  collodion,  are  often  imperfectly 
rendered.  These  advantages  will  be  appre- 
ciated by  the  operator  who  has  failed  from 
working  with  a  too  feeble  collodion ;  but  it 
must  be  borne  in  mind  that  all  substances 
acting  as  intensifiers  in  the  collodion  have  a 
bad  effect  when  the  state  of  the  film  is  not 
such  as  to  call  for  their  employment.  The 
photo-iodide  of  iron  has  been  recommended 
as  an  addition  to  negative  collodion,  but  it 
is  not  stable.      (Consult  Index.) 

Negative  Bath.  A  solution  of  nitrate  of 
silver,  in  which  wet  collodion  plates  are  sen- 
sitized. 

Negative-Lifter.  To  prevent  contamina- 
tion by  contact  with  the  fingers  in  many 
photographic  processes,  it  is  necessary  to  lift 
the    plates    from    the    solutions    by  some 

Fig.  141. 


mechanical  means.  The  method  shown  in 
the  figure  will  be  found  available  and  is 
easily  understood.  The  lifter  or  tongue 
should  be  made  of  silver  wire,  although  it 
may  be  made  of  any  other  material  that  will 
not  contaminate. 

Negative  Paper.  Paper  prepared  for  the 
reception  of  negative  proofs.  There  are  sev- 
eral methods  for  preparing  this  paper,  some 
of  which  are  the  following: 

Preparation    of   Negative  Paper  with    the 


Iodide  of  Potassium.  In  a  large,  flat  dish  in 
which  the  paper  is  nrepared,  pour  a  satu- 
rated solution  of  iodicie  of  potassium.  Plunge 
the  paper  into  this  solution,  and  let  it  soak 
from  one  to  two  minutes,  according  to  its 
thickness;  after  which  take  it  by  the  cor- 
ners and  withdraw  it  from  the  bath;  pass  it 
twice  successively,  and  without  letting  it  slip 
from  your  grasp,  into  a  very  large  vess^ 
filled  with  distilled  water,  or,  in  its  stead, 
with  rain  water;  then  press  it  between  sev- 
eral sheets  of  blotting-paper,  until  it  is  per- 
fectly dry.  Submit  it  then  to  the  aceto- 
nitrate,  and  to  exposure,  and  proceed  after 
as  explained  in  other  parts  of  this  work. 
The  preparation  furnishes  a  very  fine  proof; 
its  execution,  as  we  see,  bein^  extremely  easy, 
and  almost  absolutely  certain.  It  is  prefer- 
able to  prepare  the  paper  at  the  moment  of 
executing  the  proof ;  the  effect  is  more  con- 
stant and  certain.  The  passing  of  the  iodized 
paper  into  the  bath  of  distilled  water  has  the 
effect  of  carrying  off  the  iodine  which  re- 
mains at  the  surface  of  the  paper.  The 
paper,  therefore,  must  be  well  dried,  and 
dried  outwardly,  so  to  speak,  by  means  of 
the  blotting-paper,  before  it  is  submitted  to 
the  aceto-nitrate  of  silver,  without  which 
the  image  will  not  be  clear.  All  these 
manipulations  may  be  carried  on  in  broad 
daylight;  the  paper,  rendered  very  dry,  is 
put  together  into  a  pasteboard  case,  and 
it  will  preserve  its  chemical  properties  for 
months. 

Preparation  of  Negative  Paper  with  Serum. 
Into  one  and  a  half  ounces  of  serum  of 
milk,  which  is  strained  through  fine  linen  to 
separate  the  casein,  stir  the  white  of  an  egg; 
after  depriving  it  of  all  solid  matter  boil  it ; 
then  strain  it  again  through  a  paper  filter, 
aft«r  which,  upon  cooling,  dissolve  in  it  3 
per  cent,  of  its  weight  of  iodide  of  potassium. 
To  use  this  liquid  proceed  in  the  following 
manner :  Plunge  the  paper  which  is  to  un- 
dergo the  preparation,  into  the  liquid,  in 
which  let  it  remain  for  two  minutes,  and 
when  it  is  very  uniformly  impregnated,  dry 
by  suspending  it  with  two  pins  to  a  piece 
of  tape  which  is  placed  horizontally.  This 
preparation  is  conducted  in  daylight,  with- 
out any  particular  precaution;  the  paper 
can  be  used  in  the  most  flexible  state ;  we 
then  dry  it  with  the  blotting-paper  before 
submitting  it  to  the  aceto-nitrate.  If  it  is 
intended  tor  subsequent  operations  it  should 
be  left  to  dry  completely.    Protected  from 
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moisture  and  dust,  this  paper  keeps  almost 
indefinitely. 

Preparation  of  Negative  Paper  with  Albu- 
men. Beat  the  albumen  of  eggs  into  foam 
into  which,  for  each  white  of  egg,  add  30 
drops  of  saturated  solution  of  iodide  of  po- 
tassium (in  weight,  30.8  grains),  and  2  drops 
of  a  saturated  solution  of  bromide  of  potas- 
sium. We  increase  the  sensitiveness  of  the 
albuminous  paper  by  diminishing  the  pro- 
portion of  iodide  and  omitting  the  bromide  ; 
thus  we  can  descend  to  10  drops  of  iodide 
to  the  white  of  an  egg ;  the  vigor  of  the 
effects  to  be  produced  decreases  according  to 
the  diminution  of  the  chemical  element  in 
the  preparation.  We  let  it  remain  until  the 
foam  returns  to  the  liquid  albumen;  if 
we  do  not  find  this  liquid  perfectly  clear, 
we  filter  it.  We  can  prepare  this  com- 
pound in  many  ways.  It  may  be  covered 
upon  one  of  its  surfaces  only  with  this  iodized 
albumen,  without  which  there  may  be  differ- 
ences of  thickness  in  the  coating,  with  bub- 
bles of  air  upon  its  surface.  If  we  make 
use  of  paper  too  fine  we  insure  an  easy  prep- 
aration, by  giving  the  sheets  of  paper  a 
larger  extent  than  the  proof  which  it  is  in- 
tended to  obtain;  we  then  bend  the  four 
edges  at  right  angles  and  confine  them  by 
pasting  with  glue  or  sealing-wax.  The 
paper  consequently  presents  the  form  of  a 
tray.  We  lay  it  upon  a  glass  to  obtain  a 
perfectly  horizontal  surface,  and  then  pour 
in  the  albumen.  In  order  to  guard  against 
the  formation  of  air-bubbles,  we  introduce  a 
tablespoonful  at  a  time  of  the  albumen ;  we 
commence  at  one  of  the  corners  and  spread 
the  albumen  in  the  desired  quantity  toward 
the  opposite  corners ;  after  which,  elevating 
the  glass  upon  which  the  paper  is  placed,  we 
give  every  side,  alternately,  a  sufficient  in- 
clination to  convey  the  albumen  over  the 
whole  interior  surface;  then,  pouring  out 
the  excess,  we  pull  down  the  raised  edges 
and  hang  up  the  paper  by  two  pins  to  a  piece 
of  tape  fastened  horizontally,  in  the  same 
manner  as  was  remarked  for  the  preceding 
preparations.  It  is  not  necessary  to  collect 
the  paper  until  perfectly  dry,  which  may  be 
completed  by  holding  it  before  a  hot  fire,  or 
by  ironing  it  with  a  very  hot  iron  between 
several  sheets  of  white  paper,  perfectly  clean, 
which  latter  mode  will  be  preferable,  because 
it  will  better  insure  smoothness.  This  paper 
will  keep  well  a  long  time. 

Preparation  of  Negative  Paper  with  Bromide 


of  Iodine,  All  liquids  termed  accelerative, 
used  in  photography  on  silvered  plates,  hav- 
ing for  their  base  iodine  in  combination  with 
chlorine  or  bromine,  will  answer  for  prepar- 
ing photographic  paper.  The  preparation 
of  the  papers  by  these  substances  is  not  sus- 
ceptible of  general  application;  first, because 
they  do  not  give  a  superior  result  to  that  ob- 
tained by  the  preparations  with  iodide  of 
potassium ;  secondly,  on  account  of  the  dis- 
agreeable odor  which  they  evolve  in  the  course 
of  the  manipulations ;  and  finally,  because 
papers  impregnated  with  chloride  or  bromide 
of  iodine  require  to  be  used  immediately 
after  their  preparation.  At  the  end  of  a 
day,  sometimes  of  an  hour— the  chemical 
elements  may  be  volatilized,  and  the  papers 
lose  all  their  photographic  properties. 

Preparations  of  Negative  Paper  with  Gela- 
tine. Dissolve  in  1^  pints  of  hot  distilled 
water,  385  grains  of  isinglass  of  commerce. 

Take  of  this  sizing,  still  hot,  llf  ounces. 
Add 


Iodide  of  Potassium  . 
Bromide  of  Potassium 
Chloride  of  Sodium     . 


200     grains. 
61 
30^      « 


Let  the  mixture  dissolve  well,  and  then 
filter  through  a  fine  linen  cloth.  Put  this 
solution,  yet  hot,  into  a  large  dish,  into  which 
plunge  your  paper  completely,  sheet  by  sheet, 
one  upon  the  other,  taking  good  care  to  dis- 
perse the  air-bubbles  that  might  be  formed. 
Leave  the  paper  a  quarter  of  an  hour  in  this 
bath ;  then  hang  it  up  to  dry.  This  is  the 
original  method  of  adapting  gelatine  to  the 
manufacture  of  printing-out  papers.  It  is 
now  obsolete.    (See  Aristotgpe,  Bromide,  etc.) 

Alcoholic  Preparations  for  Negative  Paper. 
I  obtain  moreover  a  very  good  negative 
paper  with  the  following  alcoholic  solutions  : 

No.  1. 


No.  2. 


The  advantage  which  these  preparations 
offer  is  that  of  permitting  us  to  soak  a  great 
quantity  of  sheets  at  once,  the  alcohol  pene- 
trtiting  them  with  the  greatest  facility. 
When  you  have  chosen  one  of  these  for- 
mulas pulverize  the  salts  and  resins,  and 


Pure  Alcohol  at  36° 

1000  grai 

Collodion   . 

10      " 

Iodide  of  Potassium 

10     " 

Cyanide  of  Potassium 
Alcohol  at  36°    . 

1     •• 

1000      " 

Camphor    . 

Lao  Varnish  (alcohoUc) 

15      •• 

5      " 

Iodide  of  Potassium 

8      " 

Cyanide  of  Potassium 
Fluoride  of  Potassium 

2      " 

2      •' 
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then  put  them  with  the  alcohol  in  the 
bottles,  leaving  them  a  day  or  two  before 
using.  lie  careful  during  the  interval  to 
shake  them  occasionally,  to  facilitate  the 
solution.  At  the  expiration  of  this  time, 
should  any  matter  remain  undissolved, 
it  need  give  you  no  uneasiness;  pour  the 
liquid  into  a  basin,  filtering  it  through 
brown  paper  to  clear  it.  Then  soak  all  the 
paper  in  the  basin,  covering  it  over  with  a 
glass  to  prevent  evaporation  of  the  alcohol, 
and  make  the  latter  penetrate  everywhere 
between  the  sheets.  After  a  quarter  of  an 
hour  withdraw  them  en  masse,  drop  them 
at  once  into  the  basin  and  pierce  them  at 
the  same  time  with  a  silver  needle  in  order 
to  string  them  on  a  pack-thread,  which  you 
attach  to  the  walls  from  one  side  of  the 
room  to  the  other.  Separate  each  sheet  by 
sliding  them  along  the  pack-thread,  and  you 
will  find  that  you  can  prepare  and  dry  a 
large  number  of  sheets  in  a  little  time.  This 
paper  may  be  preserved  extremely  good  a 
long  time.  The  silver  solution  for  these 
papers  may  be  prepared  with 


Nitrate  of  Silver 
Acetic  Acid 
Distilled  Water 


7  grains. 
10      " 
100     " 


Float  the  sheet  on  this  for  about  one  min- 
ute, then  by  means  of  a  glass  rod  sink  it 
under,  withdrawing  it  in  about  five  minutes  ; 
then  wash  and  sponge  it  and  leave  it  to  dry 
between  sheets  of  blotting-paper.  One  very 
important  thing  must  be  observed :  that  is 
the  non-employment  of  a  bath  which  has 
become  discolored  with  animal-black.  The 
discoloration  should  be  removed  with  com- 
mon pipe-clay. — H.  H.  Snelling. 

2.  Negative  Paper.  Paper  coated  with  gela- 
tine bromide  of  silver  emulsion,  on  which 
direct  exposures  may  be  made  in  the  camera. 
Before  printing  these  papers  are  made  trans- 
parent Dv  oil,  fat,  etc. 

Negative  Picture.  The  image  of  an  ob- 
ject developed  and  fixed  upon  albumen, 
collodion,  or  other  film  or  prepared  surface. 
(See  Negative.) 

Negative  Ptoof.  (See  Negative  and  Nega- 
tive Picture.) 

Negative  Solutions.  The  various  solu- 
tions employed  in  the  negative  processes. 
Thev  consist  of  the  collodion,  nitrate  of  sil- 
ver bath,  the  developing  fluid,  the  hyposul- 
phite of  soda  solution,  and  the  various 
washes  for  iodizing  paper  for  negatives. 


Negative  Varnish.  Every  negative  in- 
tended to  be  used  as  a  printing  matrix 
should  be  varnished.  There  are  quite  a 
number  of  varnishes  employed  for  this  pur- 
pose, described  in  this  work,  for  which  see 
Amber  Varnish,  Benzoin  Varnish,  Dammar 
Varnish,  Maddison^s  Varnish,  etc.,  and  Var- 
nish. Gum  shellac  dissolved  to  the  proper 
consistency  in  alcohol  makes  an  excellent 
negative  varnish.  For  the  method  of  apply- 
ing varnishes  to  the  negative,  see  Varnishing 
the  Negative;  Varnish,  etc. 

Neomoscope.  An  instrument  invented  by 
M.  Bean  for  viewing  photographs  or  other 
similar  pictures.  It  consists  of  a  cone- 
shaped  case,  with  a  part  of  one  of  the  sides 
removed  to  admit  light,  fitted  with  a  flap  or 
not,  as  desired.  The  lens  or  lenses  are  fitted 
in  the  top  of  the  apparatus,  and,  in  some 
cases,  flaps  for  forming,  when  raised,  a  dark 
chamber  round  the  eye  and  glasses,  are 
added.  The  bottom  of  the  apparatus  is  made 
to  slide,  to  admit  of  its  being  entirely  re- 
moved in  order  to  view  transparent  objects 
or  others  apart  from  the  apparatus  itself. 
The  sides  are  either  made  rigid  or  to  fold. 
The  inventor  sometimes  adds  a  pocket,  which 
forms  a  part  of  the  sides  or  bottom  of  the 
apparatus,  to  contain  photographic  or  other 
representations. 

Neutral.  Inert.  The  term  is  applied 
when  the  peculiar  nature  of  a  compound  or 
substance  is  rendered  imperceptible. 

Neutralize.  To  destroy  or  render  inert  or 
imperceptible  the  peculiar  properties  of  a 
body,  by  combining  it  with  a  different  sub- 
stance. 

Neutralization  of  the  Silver  Bath.  The 
silver  bath  frequently  becomes  too  acid  by 
use  or  accident,  and  requires  neutralizing. 
To  effect  this,  remove  the  solution  to  a  w4de- 
mouth  jar  from  6  to  8  times  the  capacity  of 
the  bath.  It  is  necessary  to  have  the  jar 
sufficiently  large  to  avoid  overflowing  by  the 
effervescence  of  the  liquid.  Drop  into  the 
solution,  cautiously,  bicarbonate  of  soda  as 
long  as  effervescence  continues  and  until  all 
the  silver  is  precipitated  as  a  carbonate,  stir- 
ring continually  with  a  glass  rod.  Let  it 
stand  a  few  minutes,  then  pour  off*  the  clear 
liquid;  wash  the  precipitate  in  four  or  five 
waters,  and  redissolve  it  with  pure  nitric 
acid,  and  fill  up  to  nearly  the  original  capa- 
city with  pure  water.  If  the  solution  now 
proves  alkaline  to  test  paper,  add  glacial 
acetic  acid,  drop  by  drop,  until  completely 
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neutralized,  or  the  required  acidity  is  at- 
tained. Filter  and  return  to  your  bath. 
Another  method  is  to  saturate  the  solution 
with  oxide  of  silver,  let  it  stand  for  a  short 
time,  or  over  night,  and  then  filter.  Some 
photographers  use  the  caustic  alkalies  as 
preferable  to  carbonate  of  soda  or  oxide  of 
silver.  Aqua  ammoniae  may  be  used  to  effect 
the  neutralization,  by  adding  it  drop  by  drop 
until  the  desired  effect  is  produced,  and 
afterward  filtering. 

Neutralizing.  Counteracting  the  acid  re- 
action of  a  solution  by  the  addition  of  an 
alkali  till  they  balance  each  other,  or  till 
test-paper  no  longer  changes  its  color  in  the 
mixture. 

Neutral  Salt.  A  salt  composed  of  an 
equal  number  of  equivalents,  both  of  acid 
and  base ;  a  salt  in  which  none  of  the  prop- 
erties of  the  acid  or  base  are  perceptible. 

Newton's  Printing  Process.  This  an  ob- 
solete process  effected  by  development,  due 
to  Mr.  H.  J.  Newton. 

Night,  Photography  at.  (See  Artificial 
Lighting.) 

Nitrate.  A  salt  formed  by  the  union  of 
nitric  acid  with  a  base. 

Nitrate  Bath.  A  term  applied  to  the  so- 
lution of  silver  in  which  the  iodized  film,  or 
paper,  is  immersed  1;o  acquire  sensitiveness 
to  light.  There  are  five  kinds  of  nitrate 
baths,  viz.,  the  negative,  the  positive,  the  aceto- 
nitrate  for  plain  paper,  the  ammonio-nitrate, 
also  for  plain  paper,  and  the  plain  nitrate  bath 
for  albumenized  paper.  The  three  latter  are 
more  generally  known  as  nitrate  solution. 
(See  Nitrate  Solution.)  The  negative  nitrate 
bath  should  be  prepared  from  the  purest 
nitrate  of  silver  which  has  been  melted 
(much  of  that  sold  to  photographers  is  adul- 
terated). If  this  point  is  neglected  the  best 
collodion  will  fail  in  producing  an  intense 
negative.  Acetic  acid  must  be  added  in 
minute  quantity  to  preserve  the  solution 
from  a  too  ready  reduction  by  the  alcohol 
and  ether  of  the  collodion.  Also,  unless  the 
nitrate  of  silver  be  quite  pure  and  free  from 
organic  matter,  clear  pictures  will  not  be  ob- 
tained without  the  use  of  acid.  Acetate  of 
silver  has  often  been  advised  as  an  addition 
to  the  negative  nitrate  bath.  It  is  produced 
by  dropping  into  the  solution  an  alkali,  such 
as  ammonia,  followed  by  acetic  acid  in  ex- 
cess. The  negatives  are  rendered  blacker 
and  more  vigorous  by  this  proceeding,  but 
especially  so  when  the  bath  is  contaminated  i 


with  nitric  acid,  which  neutralizes  itself  at 
the  expense  of  the  acetate  of  silver,  thus  : 
Acetate  of  Silver  +  Nitric  Acid 
=  Nitrate  of  Silver  4-  Acetic  Acid. 
As  a  rule,  it  will  be  better  to  avoid  adding 
acetate  of  silver  to  the  bath,  since  with  pure 
melted  nitrate  of  silver  no  nitric  acid  can  be 
present,  and  perfect  intensity  can  be  ob- 
tained. When  the  bath  is  saturated  with 
acetate  of  silver,  it  is  in  a  more  reducible 
state,  and  hence,  unless  the  glass  plates  are 
very  perfectly  cleaned,  black  lines  and  mark- 
ings, the  result  of  irregular  action,  will  be 
produced  on  the  application  of  the  developer. 
Solarization,  or  reddening  by  over-exposure, 
is  also  promoted  by  the  presence  of  acetate 
of  silver.  The  formulae  for  negative  baths 
are  various,  and  may  be  found  under  the 
various  albumen,  collodion  and  paper  pro- 
cesses described  in  this  work.  Mr.  Hard- 
wich's  formula  is  as  follows : 


Nitrate  of  Silver 
Glacial  Acetic  Acid 
Alcohol 
Distilled  Water  . 


30  grains. 

%  minim. 
15     minims. 

1  fluidounce. 


The  bath  must  be  saturated  with  iodide  of 
silver,  and  nitric  acid  neutralized  if  present. 
The  Positive  Nitrate  Bath.  If  the  materials 
are  pure,  the  negative  bath  may  be  diluted 
down  at  the  same  time  with  the  collodion, 
when  positives  are  to  be  taken ;  but  the  em- 
ployment of  a  very  weak  bath,  although 
highly  useful  in  obviating  excess  of  develop- 
ment, has  some  disadvantages ;  it  becomes 
necessary  to  exclude  free  nitric  acid,  and  to 
avoid  the  employment  of  a  collodion  too 
highly  treated  with  iodine.  On  the  other 
hand,  with  a  strong  nitrate  bath,  and  a  toler- 
ably dense  film  of  iodide  of  silver,  a  better 
result  is  often  secured  by  the  use  of  nitric 
acid.  The  sensitiveness  of  the  plates  is  im- 
paired, but  at  the  same  time  intensity  is  di- 
minished, and  the  picture  shows  well  upon 
the  surface  of  the  glass.  A  new  bath  is  bet- 
ter for  taking  positives  than  one  that  has 
been  a  long  time  in  use.  The  latter  often 
causes  haziness  and  irregular  markings  on 
the  film  during  the  action  of  the  developer. 
This  is  due  partly  to  the  accumulation  of 
alcohol  and  ether  in  the  bath,  which  causes 
the  solution  of  sulphate  of  iron  to  flow  in  an 
oily  manner,  and  partly  to  the  reduction  of 
the  nitrate  of  silver  by  organic  matter.  The 
presence  of  acetate  of  silver  is  objectionable 
in  the  positive  bath  as  producing  solarization 
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and  intensity  of  image ;  hence  the  precau- 
tions which  obviate  its  formation  must  be 
adopted.  Acetate  of  silver  is  not  formed  by 
the  simple  addition  of  acetic  acid  to  the  bath, 
because  its  production  under  such  circum- 
stances would  imply  the  liberation  of  nitric 
acid;  but  if  an  alkali  be  present  to  neutral- 
ize the  nitric  acid,  then  the  double  decom- 
position takes  place,  thus : 

Acetate  of  Ammonia  -f  Nitrate  of  Silver 
=  Acetate  of  Silver  +  Nitrate  of  Ammonia. 

Acetate  of  silver  is  a  white  flaky  salt, 
sparingly  soluble  in  water,  but  yet  sufficiently 
to  affbct  the  photographic  properties  of  the 
film.  (See  Neutralization  of  the  Nitrate  Bath.) 
If  fused  nitrate  of  silver  be  used  for  the 
positive  bath,  it  is  very  important  that  the 
nision  should  not  be  carried  too  far,  or  the 
solution  will  contain  a  basic  nitrate' of  silver, 
and  yield  an  intense,  solarized,  and  misty 
image.  The  positive  nitrate  bath  may  be 
made  by  the  same  method  given  above  for 
the  negative  bath,  substituting  one-twentieth 
of  a  minim  of  nitric  acid  for  the  acetic  acid. 
For  other  formulge  see  Ambrotype,  etc. 

In  other  portions  of  this  work  the  alka- 
linity of  the  nitrate  bath  (see  Alkalinity),  and 
of  its  acidity  (see  Acidity  of  the  Nitrate  Bath ) 
are  treated ;  but  there  are  other  conditions 
which  affect  it  and  the  formation  of  the 
image  in  the  film,  which  require  further 
notice. 

Solubility  of  Iodide  of  Silver  in  the  Nitrate 
Bath.  Aqueous  solutions  of  nitrate  of  silver 
may  be  mentioned  in  the  list  of  solvents  for 
iodide  of  silver.  The  proportion  dissolved 
is  in  all  cases  small,  but  it  increases  with  the 
strength  of  the  solution.  If  no  attention 
were  paid  to  this  point,  and  the  precaution 
of  previously  saturating  the  nitrate  bath 
with  iodide  of  silver  neglected,  the  film 
would  be  dissolved  when  left  too  long  in  the 
liquid.  This  solvent  power  of  the  nitrate  of 
silver  on  the  iodide  is  well  shown  by  taking 
the  excited  collodion  plate  out  of  the  bath 
and  allowing  it  to  dry  spontaneously.  The 
layer  of  nitrate  on  the  surface,  becoming 
concentrated  by  evaporation,  eats  away  the 
film,  so  as  to  produce  a  transparent,  spotted 
appearance.  In  the  solution  of  iodide  of 
silver  by  nitrate  of  silver,  a  double  salt  is 
formed,  which  corresponds  in  properties  to 
the  double  iodide  of  potassium  and  silver  in 
being  decomposed  by  the  addition  of  water. 
Consequently,  in  order  to  saturate  a  bath 


with  iodide  of  silver,  it  is  only  necessary  to 
dissolve  the  total  weight  of  nitrate  of  silver 
in  a  small  bulk  of  water,  and  add  to  it  a 
few  grains  of  an  iodide ;  perfect  solution 
takes  place,  and  on  subsequent  dilution  with 
the  fiill  amount  of  water,  the  excess  of  iodide 
of  silver  is  precipitated  in  the  form  of  a 
milky  deposit,  which  must  be  filtered  out. 

Substances  which  Decompose  the  Nitrate  Baih. 
Most  of  the  common  metals  having  a  su- 
perior affinity  for  oxygen,  separate  the  silver 
from  a  solution  of  the  nitrate ;  hence  the 
bath  must  be  kept  in  glass,  porcelain,  or 
gutta-percha,  and  contact  with  iron,  copper, 
mercury,  etc.,  must  be  avoided,  or  the  liquid 
will  be  discolored  and  a  black  deposit  of 
metallic  silver  precipitated.  All  developing 
agents  such  as  gallic  and  pyrogallic  acids, 
the  proto-salts  of  iron,  etc.,  blacken  the 
nitrate  bath,  and  render  it  useless  by  re- 
ducing metallic  silver.  Chlorides,  iodides, 
and  bromides  produce  a  deposit  in  the  bath  ; 
but  the  solution,  although  weakened,  may 
again  be  used  after  passing  through  a  filter. 
Hyposulphites,  cyanides,  and  all  fixing  agents 
decompose  nitrate  of  silver.  Organic  mat- 
ters, generally,  reduce  nitrate  of  silver,  either 
with  or  without  the  aid  of  light.  Grape 
sugar,  serum  of  milk  containing  casein,  et<;., 
blacken  the  bath  even  in  the  dark.  Alcohol 
and  ether  act  more  slowly  and  produce  no 
injurious  effect  unless  the  liquid  is  constantly 
exposed  to  light.  These  facts  indicate  that 
the  nitrate  bath  containing  volatile  organic 
matters  must  be  preserved  in  a  dark  place ; 
also  that  it  should  be  kept  exclusively  for 
sensitizing  the  collodion  plates,  and  not  used 
for  floating  papers  intended  for  the  printing 
process. 

Changes  in  the  Nitrate  Bath  by  Use.  The  so- 
lution of  nitrate  of  silver  employed  in  ex- 
citing the  collodion  film  gradually  decreases 
in  strength,  but  not  so  quickly  as  the  nitrate 
bath  used,  in  sensitizing  papers  for  printing. 
If  the  amount  of  nitrate  be  allowed  to  fall 
as  low  as  20  grains  to  the  ounce  of  water, 
the  decomposition  will  be  imperfect,  and  the 
film  will  be  pale  and  blue,  even  with  a  highly 
iodized  collodion.  A  gradual  accumulation 
of  alcohol  and  ether  also  takes  place  in  the 
bath  after  long  use,  in  consequence  of  which 
the  developing  solutions  flow  less  readily 
over  the  collodionized  plates,  and  oily  stains 
are  apt  to  be  produced.  Diminished  sen- 
sitiveness of  the  iodide  film  is  sometimes 
traced  to  impurities  in  the  bath  when  it  is 
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very  old  and  has  been  much  used.  These 
are  probably  of  an  organic  nature  and  may 
often  be  partially  removed  by  agitation  with 
kaolin  or  animal  charcoal.  The  latter  is, 
however,  objectionable,  being  usually  con- 
taminated with  carbonate  of  lime,  which 
makes  the  bath  alkaline  ;  or  (in  the  case  of 
purified  animal  charcoal)  with  traces  of 
hydrochloric  acid,  which  liberates  nitric 
acid  in  the  bath.  Even  the  kaolin  may,  as 
a  preliminary  precaution,  be  washed  with 
dilute  acetic  acid  to  remove  the  carbonate  of 
lime,  if  any  should  be  present. 

Free  Adds  in  the  Nitrate  Bath.  Strong  ox- 
idizing agents,  such  as  nitric  acid,  greatly 
diminish  the  sensibility  of  the  film,  and 
hence  the  importance  of  removing  the  free 
acid  often  met  with  in  commercial  nitrate 
of  silver.  The  effect  of  even  a  single  drop 
of  strong  nitric  acid  in  an  eight-ounce  nitrate 
bath  is  appreciable ;  and  when  the  propor- 
tion is  increased  to  one  drop  per  ounce,  it 
will  be  difiicult  to  obtain  a  rapid  impression. 
Acetic  acid  has  far  less  effect  upon  the  sen- 
sitiveness than  nitric  acid,  and  being  found 
useful  during  the  development  of  the  image 
is  commonly  employed ;  but  when  great 
rapidity  is  required,  it  should  be  added  cau- 
tiously, and  in  proportion  very  much  less 
than  that  in  the  solution  known  as  the  aceto- 
nitrate  of  silver,  which  contains  about  one 
drop  of  glacial  acetic  acid  to  each  grain  of 
nitrate  of  silver. 

Certain  Conditions  of  the  Bath  which  Affect 
Development.  Attention  may  be  called  to  a 
peculiar  state  of  the  nitrate  bath,  in  which 
the  collodion  image  develops  unusually 
slowly,  and  has  a  dull-gray  metallic  appear- 
ance, with  an  absence  of  intensity  in  the 
parts  most  acted  upon  by  light.  This  con- 
dition, which  occurs  only  when  using  a 
newly-mixed  solution,  is  thought  by  the 
author  to  depend  upon  the  presence  of  an 
oxide  of  nitrogen  retained  by  the  nitrate  of 
silver.  It  is  removed  partially  by  neutral- 
izing the  bath  with  an  alkali ;  but  more 
completely,  by  carefully  fusing  nitrate  of 
silver  before  dissolving  it.  Commercial 
nitrate  of  silver  has  sometimes  a  fragrant 
smell,  similar  to  that  produced  by  pouring 
strong  nitric  acid  upon  alcohol.  When  such 
is  the  case,  it  contains  organic  matter,  and 
produces  a  bath  which  yields  red  and  misty 
pictures.  Nitrate  of  silver  which  has  been 
suJBiciently  strongly  fused  to  decompose  the 
salt  and  produce  a  portion  of  the  basic  nitrite 


of  silver  exhibits  great  peculiarity  of  devel- 
opment, the  image  coming  out  instantane- 
ously and  with  great  force.  This  condition 
is  exactly  the  reverse  of  that  produced  by 
the  presence  of  acids,  in  which  the  develop- 
ment is  slow  and  gradual.  In  summing  up 
the  different  conditions  of  the  nitrate  bath 
which  affect  the  development  of  the  image, 
as  many  2^  four  might  be  mentioned,  each  of 
which  ^ives  a  more  rapid  reduction  than  the 
one  which  precedes  it.  These  are  the  acid 
nitrate  bath,  the  neutral  bath,  the  bath  of 
strongly  fused  nitrate  of  silver,  and  the  bath 
containing  ammoniax^al  nitrate  of  silver — 
which  is  quite  unmanageable  and  produces 
an  instantaneous  and  universal  blacken- 
ing of  the  film  on  the  application  of  the 
developer.  Greater  intensity  of  image  ia 
commonly  obtained  in  a  nitrate  bath  which 
has  been  a  long  time  in  use,  than  in  a  newly- 
mixed  solution  ;  this  may  be  due  to  minute 
quantities  of  organic  matters  dissolved  out 
of  the  collodion  film,  which  having  an  af- 
finity for  oxygen,  partially  reduce  the  nitrate 
of  silver  ;  and  also  to  the  accumulation  of 
alcohol  and  ether  in  an  old  bath  producing 
a  short  and  friable  structure  of  the  film. — 
Hardwich. 

Sometimes  the  bath  fogs  the  plate,  par- 
ticularly when  new,  from  the  presence  of  im- 
purities, and  works  badly  in  other  respects. 
When  the  difficulty  is  not  removed  by  any 
of  the  methods  already  given,  submit  the 
solution  to  the  following  treatment:  Pour 
the  solution  into  a  clear  bottle,  tie  a  piece  of 
muslin  over  the  neck,  and  expose  it  to  mn- 
shine  for  one  or  two  days.  This  will  precipi- 
tate most  of  the  organic  matter  in  combina- 
tion, and  the  bottom  and  sides  of  the  bottle 
will  be  found  to  be  covered  with  this  purple 
and  brown  precipitate.  Filter  the  solution 
without  disturbing  the  precipitate  ;  test  for 
alkalinity  or  acidity,  and  correct  either  in 
the  manner  already  described.  If  upon  trial 
the  bath  still  gives  imperfect  results,  pour  it 
into  an  evaporating  dish,  add  a  little  nitric 
acid,  boil  it  down  over  a  sand-bath  and  re- 
crystallize.  Re-dissolve  the  crystals  in  pure 
water  and  make  a  fresh  bath. 

Iodine  in  the  Nitrate  Bath.  Recently  the 
use  of  iodine  in  the  nitrate  bath  has  been 
recommended  and  M.  I'Abb^  Laborde  has 
written  a  lengthy  paper  on  the  subject. 
Generally,  we  endeavor  to  give  the  greatest 
possible  sensitiveness  to  the  collodion  film, 
and  one  of  the  most  efficacious  means  of  so 
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doing  consist'*  in  employing  a  silver  bath 
saturated  with  iodide,  and  quite  neutral. 
But  this  neutrality  exposes  us  to  another 
evil,  which  we  inevitably  fall  into,  if,  at  the 
same  time,  we  direct  all  the  other  operations 
toward  extreme  sensibility;  a  general  veil 
or  fo^  covers  the  proof,  and  shows  itself 
principally  on  the  reserves.  The  reserves  are 
those  parts  of  the  proof  upon  which  the  light 
has  not  acted.  This  term  will  be  found  very 
convenient,  for  it  designates  without  confu- 
sion similar  effects  by  the  same  word,  the 
whites  of  the  negative  proof  and  the  blacks 
in  the  positive  or  glass.  We  must  resign 
ourselves,  therefore,  to  the  loss  of  some  sen- 
sibility either  by  modifying  the  whole  pro- 
cess or  by  giving  to  the  silver  bath  a  slight 
acid  reaction.  M.  Laborde  has  found  a  new 
method  easily  put  in  practice,  and  which,  in 
preserving  the  same  degree  of  sensitive- 
ness in  the  collodion  film,  also  gives  great 
purity  to  the  reserves.  This  method  con- 
sists in  introducing  some  iodine  into  the 
silver  bath  saturated  with  iodide  of  silver; 
about  1  part  to  200  parts  of  liquid.  The 
bath  is  shaken  from  time  to  time ;  and  after 
a  contact  of  four  and  twenty  hours,  a  silver 
bath  which  has  caused  the  negative  to  fog 
will  have  become  regenerated,  so  to  speak. 
We  cannot  apply  the  ordinary  laws  of  chem- 
istry to  this  fact ;  or  rather,  we  must  search 
deeper  into  these  laws  to  find  an  explanation 
of  it.  For  every  chemist  will  consider  that 
iodine  in  contact  with  nitrate  of  silver  will 
remove  the  silver  and  set  some  nitric  acid 
free ;  this  acid  would  then  act  like  most  other 
acids,  in  opposing  the  reduction  of  the  silver 
upon  the  reserves.     But  it  is  fouad  that  the 

Prolonged  contact  of  iodine  with  the  silver 
ath,  well  saturated  with  iodide  of  silver, 
does  not  cause  it  to  lose  its  neutrality ;  the 
nitrate  bath  containing  iodine  may  be  heated 
nearly  to  ebullition  without  manifesting  sub- 
sequently any  acidity.  We  can  employ  this 
means  if  we  wish  to  obtain  in  a  few  minutes 
the  whole  effect  of  the  iodine  upon  the  silver 
bath.  However,  when  the  iodine  has  re- 
mained fifteen  or  twenty  days  in  the  bath,  a 
yellowish  tint  may  be  observed  on  its  sur- 
face ;  the  liquid  then  possesses  sometimes  a 
slight  acid  reaction;  but  this  tint  has  a 
secondary  action  which  must  be  attributed 
to  air  contained  in  the  silver  bath.  The  yel- 
low tint  manifests  itself  by  markings  which 
correspond  to  the  grains  of  iodine  where  the 
imprisoned    air  has    been  drawn   into  the 


liquid ;  and  if  we  see  a  bubble  of  air  formed 
on  the  surface  of  the  iodide,  we  may  observe 
subsequently  that  it  has  disappeared,  and 
become  replaced  by  a  yellow  spot.  In  mak- 
ing the  experiment  in  a  flat  plate  inclined  so 
as  to  put  the  iodine  in  contact  with  the  air  and 
the  liquid,  some  iodide  of  silver  will  be 
j  formed  around  the  fragments  of  iodine,  and 
I  the  bath  will  lose  its  neutrality.  From  this 
!  we  may  understand  that  the  iodine  must  be 
!  entirely  immersed  in  the  liquid,  and  that  it 
I  is  best  to  withdraw  it  when  it  has  produced 
j  the  desired  efiect.  It  is  easy  to  restore  the 
j  neutral  state  of  the  bath  by  adding  some 
carbonate  of  silver.  We  can  even  leave  an 
excess  of  carbonate  of  silver  in  the  silver 
solution  without  its  losing  any  of  the  proper- 
ties it  owes  to  the  presence  of  iodine ;  this 
fact  proves  still  more  that  they  are  not  due 
to  nitric  acid,  else  we  should  have  to  admit 
the  occurrence  in  the  body  of  the  same  liquid 
of  the  prolonged  existence  of  two  substances 
which  mutually  attack  each  other.  Besides, 
we  know  that  the  feeblest  proportion  of  nitric 
acid  diminishes  much  of  the  sensibility;  and 
if  the  dose  be  a  little  strong,  the  proof  be- 
comes flat,  becauses  it  refuses  to  strengthen 
under  the  developing  agent.  When  the 
nitrate  of  silver  is  not  saturated  with  iodine, 
matters  proceed  differently;  the  iodine  re- 
moves some  silver  from  the  nitrate,  and  sets 
some  nitric  acid  free ;  the  iodide  of  silver 
dissolves  in  the  silver  solution,  which  soon 
becomes  very  acid.  We  can  neutralize  it  by 
carbonate  of  silver,  but  it  is  much  better  to 
dissolve  the  iodide  of  silver  in  the  nitrate, 
and  add  the  iodine  only  after  complete  satu- 
ration. The  effect  of  iodine  in  the  silver 
bath  consists  probably  in  preventing  that 
spontaneous  reduction  upon  the  sensitive 
film  which  often  takes  place  with  the  lumin- 
ous action.  The  silver  reduced  in  advance, 
called  afterward  the  reduction  of  the  nitrate 
under  the  developing  agent,  without  any  well- 
marked  preference  for  the  impressed  parts 
when  the  first  reduction  has  been  rather 
strong,  causes  a  ^eneraX  fogging,  which  really 
does  not  cover  the  image,  as  it  pre-exists,  and 
is  formed  as  promptly  as  the  image.  We  see 
by  this  how  important  it  is  to  prevent  this 
veil  or  fog.  In  this  modification  of  the  bath, 
it  is  remarked  that  the  proofs  solarize  with 
difficulty ;  to  do  so,  they  would  require  much 
longer  exposure  than  ordinary.  Solarization 
is  doubtless  very  often  attributed  to  the  sub- 
jacent veil  spoken  of  above;  then  we  dimin- 
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ish  the  time  of  exposure ;  thus  pursuing  a 
false  route  from  which  we  can  only  emerge 
with  mediocre  proofs  in  our  hands.  Photog- 
raphers have  long  known  that  we  must  almost 
always  attribute  to  the  silver  bath  the  im- 
perfections which  torment  us  so  keenly  by 
the  obstinacy  with  which  they  reappear ;  in 
iodine  will  be  found  a  powerful  auxiliary  for 
avoiding  most  of  them. 

Chloric  Acid  in  the  Nitrate  Bath.  The  acetic 
and  nitric  acids  employed  in  the  nitrate  bath 
yield  variable  results,  which  are  due  to  their 
volatility  and  to  their  decomposition  in  pres- 
ence of  the  other  compounds  which  are 
formed  in  the  silver  bath  by  the  action  of  a 
high  temperature.  It  is  this  fact  which  has 
induced  M.  Gaudin  to  employ  a  fixed  and 
stable  acid,  which  would  not,  under  any  cir- 
cumstances, produce  a  precipitate.  Under 
this  relation  chloric  acid  occupies  the  first 
rank.  The  chlorates  are  soluble  like  the 
nitrates,  and  when  a  silver  bath  is  onee  pro- 
perly acidulated  with  chloric  acid,  it  always 
retains  the  same  acidity  notwithstanding  the 
concentration  of  the  bath,  or  even  its  com- 
plete desiccation.  Chloric  acid  is  obtained 
from  chlorate  of  baryta ;  it  is  rather  costly, 
but  so  little  of  it  is  required  for  the  purpose 
that  the  price  is  no  object.  After  making  a 
saturated  solution  of  chlorate  of  baryta,  sul- 
phuric acid  is  added  to  it  as  long  as  a  preci- 
pitate is  formed.  This  precipitate  is  sulphate 
of  baryta,  and  the  filtered  solution  is  chloric 
acid  in  a  state  of  dilution  fit  for  use.  After 
preparing  a  neutral  silver  bath  solution,  M. 
Gaudin  employed  it  for  obtaining  proofs 
which  came  out  well  with  a  pyrogallic  acid 
developer  more  strongly  acidulated  than 
usual.  Upon  the  addition  of  ten  drops  per 
litre  (35 J  fl.  ozs.)  of  chloric  acid  the  silver 
bath  reddened  litmus-paper  in  a  very  marked 
degree,  and  the  negative  obtained  with  the 
bath  thus  modified  came  out  well  with  the 
same  time  of  exposure.  He  afterward  in- 
creased the  quantity  of  dilute  chloric  acid  to 
the  extent  of  5  per  cent,  of  the  volume  of 
the  silver  bath.  A  notable  diminution  of 
sensibility  was  the  result,  but  infinitely  less 
than  if  he  had  added  dilute  nitric  acid  in  the 
same  proportion.  The  diminution  in  sensi- 
bility appeared  to  be  exactly  similar  to  that 
produced  by  acetic  acid,  inducing  M.  Gaudin 
to  say  that  dilute  chloric  acid  is  the  best  agent 
for  acidifying  the  nitrate  of  silver  bath. 

Nitrated  Paper.  Paper  prepared  with 
nitrate  of  silver  solutions  for  photographic 


purposes.  Nitrate  papers  consist  of  four 
kinds:  those  which  have  been  previously 
iodized,  either  for  negatives  or  to  print  upon 
by  development,  usually  sensitized  with 
aceto-nitrate  of  silver  (see  Negative  Paper ^ 
Paper  Negative  Process,  Waxed  Paper  Process, 
and  Printing  by  Development) ;  calotype  paper 
(see  Calotype);  plain  paper  sensitized  with 
ammonio-nitrate  of  silver  (see  Positive  Print- 
ing Process),  and  nitrated  albumen  paper 
(see  Albumen  Printing  Process).  These  are 
all  described  and  explained  under  the  heads 
given. 

Nitrate  of  Ammonia.  A  combination  of 
ammonia  and  nitric  acid  made  by  saturating 
nitric  acid  with  ammonia.  A  dilute  solu- 
tion of  this  salt  is  employed  for  cleaning 
daguerrotype  plates  (see  Cleaning  the  Plate), 
and,  added  to  the  hyposulphate  of  soda  so- 
lution in  small  proportions,  for  determining 
the  color  of  photographs  upon  glass  and 
paper.     Used  in  freezing  mixtures. 

Nitrate  of  Barium.  Ba(N03)2.  Water- 
less octahedrons,  stable  in  the  air,  soluble 
in  water,  insoluble  in  alcohol.  Used  in  an 
iron  developer  for  collodion  positives  and 
as  a  test  for  sulphuric  acid  in  silver  baths, 
with  which  it  forms  a  white  precipitate  (sul- 
phate of  barium). 

Nitrate  of  Baryta.  Nitrate  of  baryta 
may  be  made  by  digesting  carbonate  of 
baryta  in  dilute  nitric  acid.  It  crystallizes 
in  regular  octahedrons,  which  dissolve  in 
12  parts  of  cold  and  3  or  4  of  boiling  water, 
but  does  not  dissolve  in  alcohol.  It  may  be 
substituted  for  the  nitrate  of  lead  in  the 
preparation  of  proto-nitrate  of  iron. 

Nitrate  of  Bismuth.  The  super-nitrate 
or  binitrate  of  bismuth  is  obtained  by  evap- 
orating to  crystallization  the  fluid  which 
remains  after  the  formation  of  the  subni- 
trate. 

Nitrate  of  Camphor.  Sometimes  called 
oil  of  camphor.  It  is  prepared  by  discoloring 
camphor  in  nitric  acid. 

Nitrate  of  Copper.  A  combination  of 
peroxide  of  copper  and  nitric  acid.  It  is 
very  deliquescent,  and  must  therefore  be 
kept  in  a  tightly  ground  stoppered  bottle. 
May  be  used  as  a  quickening  agent  in  the 
production  of  glass  or  paper  photographs, 
but  is  not  of  sufficient  practical  utility  to 
make  it  of  importance. 

Nitrate  of  Iron.  Ferrous  nitrate.  Fe 
(NOg),.  Green,  very  soluble  crystals,  ob- 
tained only  from  diluted   solution.    Used 
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alone  or  in  combination  with  sulphate  of 
iron  as  a  developer  for  collodion  negatives 
and  positives. 

Nitrate  of  Lead.  PbCNOa)^.  White, 
waterless  salt,  very  soluble  in  water,  some- 
times used  in  the  negative  silver  bath  to 
make  it  more  sensitive.  This  salt  is  composed 
of  1  part  oxide  of  lead  and  1  of  nitric  acid. 
It  is  prepared  by  digesting  metallic  lead  in 
nitric  acid  diluted  with  3  parts  of  water,  and 
exposing  the  liquid  to  heat  as  long  as  any 
effervescence  continues ;  filtering  the  solu- 
tion and  evaporating  it  till  a  pellicle  forms, 
then  setting  aside,  when,  upon  cooling, 
crv'stals  will  form.     (See  Hydriodic  Salts.) 

titrate  of  Magnesia,  this  salt  is  com- 
posed of  equivalents  of  nitric  acid  =  54,  and 
1  of  magnesia  =  20  4- 6  water  =(9X6)  =  54 
=  128.  It  is  very  deliquescent,  and  is  sol- 
uble in  alcohol.  Nitrate  of  magnesia  has 
been  recommended  as  well  adapted  for  pre- 
serving the  sensitiveness  of  collodion  plates 
by  keeping  them  moist  during  out-of-door 
operations,  while  conveying  the  plate  be- 
tween the  darkened  room  and  the  camera, 
or  for  a  longer  time  if  required.  The  pro- 
cess is  as  follows :  The  plate  coated  with 
collodion  in  the  usual  manner  is  rendered 
sensitive  in  the  nitrate  bath,  in  which  it 
should  be  allowed  to  remain  five  minutes ; 
it  must  then  be  slightly  drained  and  im- 
mersed in  a  second  bath,  consisting  of 

Nitrate  of  Magnesia     ...  4  ounces. 

Nitrate  of  Silver    ....  12  grains. 

Glacial  Acetic  Acid      ...  1  drachm. 

Water 12  ounces. 

and  these  left  for  about  five  minutes,  then 
removed  and  placed  in  a  vertical  position  on 
blotting-paper  until  all  the  surface  moisture 
is  drained  off  and  absorbed ;  this  generally 
takes  place  in  half  an  hour ;  the  plate  may 
then  be  put  away  in  a  convenient  box  until 
required  for  use.  Before  developing  it  will 
be  found  advisable  to  moisten  the  collodion 
film  by  immersion  in  the  nitrate  bath  for 
about  half  a  minute,  else  the  pyrogallic 
acid  or  iron  solution  will  not  flow  evenly 
over  the  plate.  The  fixing  is  conducted  as 
usual.  It  is  necessary  to  success  that  the 
nitrate  of  ma^esia  be  quite  pure. 

Nitrate  of  Fotassium.  Potassic  nitrate; 
nitre.  KNO3.  Hexagonal,  colorless  prisms, 
free  from  water  and  stable  in  the  air ;  solu- 
ble in  water,  almost  insoluble  in  alcohol. 
Used  with  sulphate  of  iron  as  developer  for 
collodion    positives,  and  with    magnesium 


powder  in  the  preparation  of  an  explosive 
flash-light  compound. 

Nitrate  of  Silver.  This  is  the  all-impor- 
tant salt  to  photography  in  the  present  state 
of  the  art.  It  is  a  compound  of  nitric 
acid  and  silver,  and  may  be  prepared  as  fol- 
lows :  I'lrst,  from  pure  silver ;  secondly,  from 
coin — the  first  being  the  best  method,  as 
giving  least  trouble.  1.  Dissolve  the  silver 
in  nitric  acid  containing  2  parts  of  water, 
evaporate  by  heat  over  a  sana-bpth  or  spirit 
lamp  to  one-half  and  set  the  solution  aside 
to  cool  and  crystallize.  If  any  solution  re- 
mains after  standing  two  or  three  hours 
pour  it  off,  drying  the  crystals  thoroughly, 
and  again  evaporate  and  crystallize.  Keep 
the  two  batches  of  crystals  separate,  as  the 
first  are  much  the  purest.  To  get  rid  of  the 
free  nitric  acid  still  present  in  these  crystals 
re-dissolve,  again  evaporate  and  crystallize ; 
repeating  the  operation  until  the  crystals  no 
longer  redden  litmus-paper  in  the  slightest 
degree.  2.  Dissolve  a  given  quantity  of  coin 
(Mexican  or  South  American  coins  are  the 
best)  in  nitric  acid  containing  two  parts  of 
water,  as  before.  The  coin  being  adulterated 
with  copper,  this  must  be  removed  as  far  as 
possible.  To  do  this,  place  in  the  jar  of  sil- 
ver solution  a  plate  of  copper  in  size  about 
2  by  3  inches,  or  use  four  or  more  (according 
to  the  quantity  of  solution)  copper  coins ;  the 
pure  metal  will  immediately  begin  to  pre- 
cipitate. Allow  the  action  to  proceed  until 
a  few  drops  of  common  salt  put  into  the  sil- 
ver solution  does  not  produce  a  milkiness ; 
siphon  off  the  clear  liquid  closely  ;  wash  the 
precipitate  with  water  repeatedly  until  the 
water  runs  off  perfectly  clear ;  then  re-dis- 
solve the  precipitate,  which  is  metallic  silver, 
in  nitric  acid  as  before,  evaporate  by  heat, 
and  crystallize  in  the  same  manner  as  first 
directed.  The  re-crystallization  in  this  case 
will,  perhaps,  have  to  be  repeated  oftener  in 
order  to  get  rid  not  only  of  the  free  nitric 
acid,  but  also  any  portions  of  copper  that 
may  remain  after  the  first  operation  and 
each  solution  filtered  before  evaporation. 
In  both  cases  the  purity  may  be  insured  by 
fusing.  To  do  this  place  the  crystals  in  a 
clean  evaporating  dish  (Wedgewood  ware 
should  be  always  used),  cover  it  with  a  piece 
of  glass,  and  place  it  over  a  very  gentle  heat; 
in  a  short  time  the  mass  will  commence  to 
liquefy,  and  gradually  the  whole  will  become 
fluid.  The  heat  should  be  continued  until 
there  is  not  a  solid  particle  in  the  dish,  but 
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not  long  enough  to  cause  any  bubbles,  as 
that  indicates  decomposition.  As  soon  as 
all  is  quite  liquid  remove  the  dish  aside  to 
cool.  When  quite  cold  dissolve  the  mass  in 
twice  its  bulk  of  pure  water,  and  re-crystal- 
lize as  before. 

In  the  crystalline  state  nitrate  of  silver 
forms  transparent  and  colorless  plates  be- 
longing to  the  right  prismatic  system. 
When  heated  to  a  temperature  below  red- 
ness it  fuses  readily — in  the  manner  described 
above— without  decomposition,  forming  a 
clear  liquid  which  solidifies  on  cooling  to  a 
white,  hard,  fibrous  mass.  Its  aqueous  solu- 
tion does  not  redden  litmus-paper,  but  on 
the  contrary  is  said  to  have  an  alkaline  re- 
action. It  has  a  disagreeable,  bitter,  metal- 
lic taste,  and  acts  as  an  acrid  poison  if  taken 
internally.  It  destroys  organic  matter  if 
exposed  to  the  light.  In  100  parts  it  con- 
tains 63.52  parts  of  metallic  silver,  100  parts 
of  metallic  silver  yielding  157.4  parts  of  ni- 
trate of  silver.  It  does  not  blacken  in  the 
air  or  light,  except  when  in  contact  with 
organic  matter  or  gaseous  exhalations. 
Heated  to  redness  it  decomposes,  yielding 
metallic  silver  and  various  gases.  Thrown 
into  red-hot  coals  it  detonates,  and  takes 
fire  when  mixed  with  powdered  charcoal  and 
struck  with  a  hammer.  Heated  to  fusion 
with  zinc  or  copper  it  decomposes,  but  suffers 
no  change  if  fused  in  perfectly  clean  iron 
vessels  if  no  water  is  present.  Placed  in 
contact  with  copper,  even  in  the  dry  state, 
it  is  reduced  to  metal,  a  change  which  also 
takes  place  if  kept  wrapped  up  in  paper  any 
length  of  time.  Nitrate  of  silver  dissolves 
in  one  part  cold  and  half  a  part  of  hot  water, 
the  excess  crystallizing  out  on  cooling.  It 
dissolves  also  in  four  parts  of  boiling  alco- 
hol, the  greater  part,  however,  separating  on 
cooling.  It  is  insoluble  in  strong  nitric 
acid,  and  is  precipitated  by  that  acid  from 
its  aqueous  solution.  It  forms  a  crystalline 
salt  with  iodide  of  silver,  and  in  strong  solu- 
tion dissolves  considerable  quantities  of  that 
and  other  insoluble  silver  salts.  From  its 
aqueous  solution  iodide  of  potassium  or 
iodide  of  ammonium  throws  down  all  the 
silver  in  the  form  of  iodide  of  silver,  which 
is  sparingly  soluble  in  excess  of  iodide  of 
potassium,  and  almost  insoluble  in  nitric 
acid  and  ammonia ;  the  latter,  however,  turns 
it  white. 

The  nitrate  of  silver  of  commerce  is  some- 
times adulterated  both  accidentally  and  in- 


tentionally, hence  it  is  better  for  the  photog- 
rapher to  test  it  where  it  is  possible  to 
do  so.  Nitric  acid  is  a  very  common  adul- 
teration in  the  cheaper  kinds,  and  may  be 
detected  by  the  smell,  and  when  strongly 
adulterated,  by  the  corrosion  of  the  corks 
of  the  bottles  in  which  it  is  kept.  The 
remedy  is  to  dissolve,  evaporate,  and  re-crys- 
tallize as  before  directed,  until  all  acid  smell 
has  disappeared.  Nitrite  of  silver  is  also 
very  liable  to  be  present  in  the  fused  sample ; 
this  may  be  removed  by  dissolving,  adaing 
a  little  nitric  acid,  evaporating,  and  crystal- 
lizing. Organic  matter  is  very  frequently  an 
impurity  in  the  commercial  salt,  finding  its 
way  in  from  a  variety  of  causes ;  the  remedy 
for  this  is  to  fuse  the  silver.  Nitrate  of  cop- 
per is  also  often  present,  particularly  when 
the  salt  is  prepared  from  coin ;  the  remedy 
is  given  in  the  second  process  of  manufacture, 
above.  Nitrate  of  potassium,  nitrate  of  zinc, 
nitrate  of  lead,  etc.,  are  often  added  by  the 
manufacturer,  in  order  to  enable  him  to 
undersell  the  honest  dealer.  These  may  be 
detected  in  the  following  manner :  Dissolve 
a  drachm  of  the  suspected  salt  in  half  an 
ounce  of  distilled  water,  and  add  pure  hydro- 
chloric acid  until  no  more  precipitate  is 
formed,  agitate  well,  and  filter  off.  The 
solution  will  contain  the  hydrochloric  acid 
which  has  been  added  in  excess,  free  nitric 
acid  resulting  from  the  decomposition  of  the 
nitrate  of  silver  and  the  nitrates  which  have 
been  used  in  the  adulteration.  This  may 
now  be  evaporated  to  dryness,  and  if  any 
solid  residue  is  left  it  shows  that  an  adulter- 
ation of  some  kind  is  present.  If  you  want 
to  know  what  it  is,  you  must  dissolve  the 
residue  in  water  and  add  a  drop  or  more  of 
dilute  sulphuric  acid  to  it,  when,  if  a  white 
turbidity  is  produced,  it  shows  that  it  has 
been  adulterated  with  nitrate  of  lead  ;  in  this 
case  add  more  sulphuric  acid  until  no  more 
precipitate  is  thrown  down,  and  after  agitat- 
ing the  liquid  again,  filter  it  into  a  clean  glass. 
If,  however,  no  precipitate  has  been  pro- 
duced it  need  not  be  filtered.  In  either  case 
evaporate  the  solution  to  about  one-fourth 
of  its  bulk,  and  then  add  ammonia  until  it 
is  in  slight  excess ;  then  add  a  few  drops  of 
sulphide  of  ammonium,  and  if  a  white  pre- 
cipitate be  produced  it  shows  that  nitrate  of 
zinc  has  been  present.  If  no  precipitate 
appears  evaporate  the  whole  to  dryness  and 
heat  the  residue  to  redness  until  no  more 
white  f\imes  are  given  off.      Any  residue 


NITR 


266 


NITR 


remaining  behind,  which  will  not  volatilize 
at  a  temperature  below  redness,  will  show 
that  an  alkali  is  present,  probably  potash. 
If  the  latter  impurity  only  is  present,  the 
silver  salt  may  still  be  used  for  making  the 
sensitizing  solution  for  positive  printing; 
the  only  effect  which  it  will  have  being  to 
diminish  the  amount  of  silver  present,  which 
must  be  allowed  for  by  taking  more  of  the 
salt.  It  may  also  be  used  for  making  the 
nitrate  bath  for  all  except  the  most  delicate 
processes.  If  nitrate  of  zinc  be  present,  the 
salt  will  be  fit  for  positive  printing,  but  will 
not  be  suitable  for  the  collodion  process. 
Nitrate  of  lead  and  nitrate  of  copper  will 
each  of  them  render  the  nitrate  of  silver 
unfit  for  any  photographic  purpose.  It  is  a 
powerful  etching  fluid.  (See  Residues  and 
WaMe><.) 

Nitrate  of  Uranium.  Uranyl  nitrate. 
UO2  (^03)2  +  6H2O.  Yellow  prisms,  decom- 
posed in  the  air ;  soluble  in  water,  alcohol, 
and  ether.  Used  for  toning  gelatino-brom- 
ide  of  silver  pictures  (red-brown  tone),  for 
strengthening  negatives  (Selles'  uranium 
intensifier),  and  for  sensitizing  uranium 
paper. 

Nitrate  of  Uranium  Process.  This  is  a 
Drocess  for  positive  printing,  due  to  M. 
Ni^pce  de  St.  Victor,  but  improved  byM. 
Godefroy,  who  gives  the  following  formulas 
for  manipulating : 

Float  a  sheet  of  paper  upon  a  bath  con- 
taining both  nitrate  of  uranium  and  nitrate 
of  silver.  The  sensibility  increases  in  pro- 
portion to  the  amount  of  uranium.  A  con- 
venient formula  is 

Water 3%  ounces. 

Nitrate  of  Silver         ...    120     grains. 
Nitrate  of  Uranium    ...       2     ounces. 

The  paper  is  to  be  allowed  to  remain  two 
or  three  minutes,  and  then  dried.  It  may  be 
exposed  either  in  a  camera  or  under  a  nega- 
tive, and  the  impression  is  to  be  developed 
by  immersion  in  the  following  bath : 

Water 1  ounce. 

Protosulphate  of  Iron      .       .       .40  grains. 

Tartaric  Acif^ 20       " 

Sulphuric  Acid 5  minims. 

The  image  is  rapidly  developed,  and  can 
be  fixed  by  soaking  in  rain  water.  Ex- 
posure in  the  camera  requires  three  or  more 
minutes.  Under  the  negative  it  may  be  ex- 
posed from  five  seconds  to  a  minute,  accord- 
ing to  the  strength  and  nature  of  the  light ; 


different  lengths  of  exposure  producing  dif- 
ferent degrees  of  strength  and  blackness. 
(See  Uranium  Printing  Process.) 

Nitrate  of  Zinc.  Nitrate  of  zinc  is  ob- 
tained by  dissolving  small  pieces  of  zinc  in 
dilute  nitric  acid,  which  occasions  a  lively 
effervescence.  Heat  it  slightly  and  filter  it 
to  free  it  from  the  iron  and  carbonaceous 
matter  it  may  contain.  The  liquid  then 
gives,  by  evaporation,  crystals  in  the  form  of 
four-sided  prisms,  which  are  deliquescent. 
This  salt,  added  to  the  aceto-nitrate  of  silver, 

flays  nearly  the  same  part  as  nitric  acid. 
t  appears  to  slightly  increase  the  sensibility 
of  the  paper  and  preserves  the  whites  of  the 
proof  by  precipitating  into  the  texture  of  the 
paper  a  white  oxide  of  zinc,  insoluble  in 
water,  and  which  will  close  up  all  the  pores 
of  the  paper.  It  must  not  be  left  long  in  the 
iodide  bath,  because  the  precipitate  might 
be  re-dissolved  in  the  alkaline  solution. 
After  taking  the  paper  from  the  bath,  hang 
it  up  to  dry,  and  use  it  upon  the  ordinary 
aceto-nitrate  paper. 

Nitrate  of  zinc,  on  account  of  its  deli- 
quescent quality,  has  been  recommended  for 
prolonging  the  sensitiveness  of  collodion  on 
glass.  Mr.  Brookes,  who  first  employed  it, 
recommended  that  it  should  be  dissolved  in 
a  small  quantity  of  water,  and  the  liquid 
poured  over  the  sensitive  plate;  he  now 
gives  the  preference  to  nitrates  of  magnesia. 

Nitric  Acid.  This  acid  is  composed  of  1 
part  nitrogen  and  5  of  oxygen.  It  may  be 
obtained  by  distilling  saltpetre  or  nitrate 
of  potash  with  oil  of  vitriol.  It  is  found 
abundantly  in  commerce ;  it  is  used  in  pho- 
tography to  form  the  nitrate  of  silver  and 
the  chloride  of  gold,  by  its  union  with 
hydrochloric  acid.  It  may  also  be  em- 
ployed to  blacken  positive  proofe,  by  adding 
it  to  the  hyposulphite  of  soda  solution.  In 
a  diluted  state  it  is  employed  with  rotten- 
stone  to  clean  the  daguerrotype  plate;  10 
to  15  drops  to  the  ounce  of  water  being  suffi- 
cient. 

Nitric  acid  is  a  powerful  solvent  for 
metallic  bodies  generally.  To  illustrate  its 
action  in  that  particular,  as  contrasted  with 
other  acids,  place  pieces  of  silver  foil  in  two 
test-tubes,  the  one  containing  dilute  sul- 
phuric, the  other  dilute  nitric  acid;  on  the 
application  of  heat  a  violent  action  soon 
commences  in  the  latter,  but  the  former  is 
unaffected.  In  order  to  understand  this  it 
must  be  borne  in  mind  that  when  a  metallic 
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substance  dissolves  in  an  acid,  the  nature  of 
the  solution  is  different  from  that  of  an 
aqueous  solution  of  sugar  or  salt.  If  salt  be 
boiled  down  until  the  whole  of  the  water  has 
evaporated,  the  salt  is  recovered  with  proper- 
ties the  same  as  at  first;  but  if  a  similar  ex- 
periment be  made  with  a  solution  of  silver 
in  nitric  acid,  the  result  is  different ;  in  that 
case  metallic  silver  is  not  obtained  on  evap- 
oration, but  silver  combined  with  oxygen  and 
nitric  acid,  both  of  which  are  strongly  retained, 
being  in  fact,  in  a  state  of  chemical  combina- 
tion with  the  metal.  If  we  closely  examine 
the  effects  produced  by  treating  silver  with 
nitric  acid,  we  find  them  to  be  of  the  follow- 
ing nature :  First,  a  certain  amount  of  oxy- 
gen is  imparted  to  the  metal,  so  as  to  form 
an  oxide,  which  oxide  dissolves  in  another 
portion  of  the  nitric  acid,  producing  nitrate 
of  the  oxide,  or,  as  it  is  shortly  termed, 
nitrate  of  silver.  It  is  the  instability  of 
nitric  acid  therefore — its  proneness  to  part 
with  oxygen — which  renders  it  superior  to 
sulphuric  and  to  most  acids  in  dissolving 
silver  and  various  other  substances,  both  or- 
ganic and  inorganic.  Excess  of  nitric  acid 
{free  nitric  acid)  in  the  nitrate  bath  tends  to 
lessen  the  sensibility  of  the  collodion  film,  but 
when  judiciously  used  prevents  fogging.  The 
nitric  acid  of  commerce  is  of  various  strengths, 
and  as  it  is  necessary  in  photography  that 
the  strongest  and  purest  only  should  be 
used.  If  it  is  necessary  to  make  a  test 
it  may  be  done  as  follows:  Place,  say  100 
grains  of  the  acid  to  be  examined  in  a  glass 
tube,  and  if  it  be  a  strong  acid  it  is  better 
to  dilute  it  with  six  or  eight  times  its  weight 
of  pure  water,  and  if  solid  or  crystallized,  to 
dissolve  it  in  a  like  quantity.  A  weighed 
portion  of  dry,  powdered  carbonate  of  soda 
or  potassa,  prepared  from  the  crystallized 
carbonate,  by  exposing  it  to  a  red  heat,  is 
then  gradually  and  carefiilly  added,  until  the 
acid  is  saturated,  which  is  known  by  its 
ceasing  to  effervesce,  and  to  redden  litmus 
paper.  Great  care  must  be  taken  not  to  ex- 
ceed the  quantity  necessary  for  this  purpose. 
After  adding  each  portion,  the  solution 
should  be  well  stirred  up,  and  as  soon  as  the 
effervescence  becomes  languid,  the  greatest 
caution  must  be  observed  in  adding  fresh  por- 
tions of  the  alkali.  The  proper  point  is  ar- 
rived at  when  the  liquid  ceases  to  redden  lit- 
mus and  does  not  alter  the  color  of  turmeric 
paper  ;  if  it  turns  the  latter  brown,  too  much 
soda  has  been  added,  and  the  operation  be- 


comes useless.  As  soon  as  the  point  of  satu- 
ration or  neutralization  is  arrived  at,  the  re- 
maining carbonate  of  soda  is  weighed,  and 
its  amount  deducted  from  its  former  weight 
will  give  the  quantity  consumed,  every  53| 
grains  of  which  will  represent  an  equivalent 
of  real  acid.  Another  method  is  to  dissolve 
100  grains  of  the  carbonate  of  soda  or 
potassa,  prepared  as  above,  in  700  or  800 
measures  of  boiling  water,  and  when  cold, 
make  the  quantity  up  to  exactly  1000  meas- 
ures; this  forms  a  test  liquid,  every  10 
measures  of  which  represent  1  grain  of  the 
dry  carbonate,  and  every  single  measure, 
one-tenth  of  a  grain.  This  liquid  must  be 
applied  to  neutralize  the  acid,  as  described 
in  the  first  process  and  the  quantity  con- 
sumed may  be  read  oflf  on  the  graduated 
tube. 

Nitrite  of  Lead.  Azotite  of  lead*.  Yellow 
crystals,  scarcely  soluble  in  water.  Used  in 
the  negative  silver  bath  to  at  once  obtain 
very  strong  collodion  negatives  with  iron — 
also  with  gallic  acid— development. 

Nitrite  of  Potassium.  KNOj.  White 
needles,  soluble  in  water  and  deliquescent. 
Used  in  the  preparation  of  silvered  albumen 
paper,  that  will  thus  keep  for  a  longer  time. 

Nitrite  of  Silver.  AgNOj.  White,  nearly 
insoluble  precipitate,  formed  by  adding  nitrite 
of  potassium  to  a  silver  solution.  In  silver 
baths  it  imparts  keeping  qualities  to  positive 
paper. 

Nitrogen.  N.  Azotic  gas.  Color-,  scent-, 
and  tasteless  permanent  gas,  found  among 
others  in  air;  specifically  lighter  than  the 
latter. 

Nitroglucose.  Sugar  treated  with  nitric 
and  sulphuric  acids.  A  small  addition  of  this 
organic  substance  to  collodion  makes  the 
blacks  in  the  negative  more  vigorous,  but 
reduces  sensitiveness.  Used  also  in  the 
preparation  of  nitroglucose  paper. 

Nitroglucose  Paper.  A  paper  prepared 
with  nitroglucose,  then  salted  and  silvered. 
Formerly  much  used  for  enlargements. 
Like  albumen  paper,  it  may  be  printed  out, 
or  partially,  and  then  developed  with  gallic 
acid. 

Nitro-Hydrochloric  Acid.  (See  Nitro- 
Muriatic  Acid.) 

Nitro-Muriatic  Acid.  This  liquid  is  the 
aqua  regia  of  the  old  alchemists.  It  is  pro- 
ducd  by  mixing  1  part  nitric  and  2  parts 
muriatic  acid  diluting  an  equal  bulk  of 
water.    The  oxygen  contained  in  the  former 
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combines  with  the  hydrogen  of  the  latter, 
forming  water  and  liberating  chlorine,  thus : 

N05+HC1=N0,+H0+C1. 

The  presence  of  free  chlorine  confers  on 
the  mixture  the  power  of  dissolving  gold  and 
platinum,  which  neither  of  the  two  acids 
possesses  separately. 

Nitro-Prussides'  of  Potassium  and  So- 
dium. Common  nitric  acid  is  diluted  with 
an  eaual  bulk  of  water,  and  when  cold,  pow- 
dered ferrocyanide  of  potassium  is  added : 
270  parts  of  the  anhydrous  acid  to  422  parts 
of  ferrocyanide.  It  is  then  neutralized  with 
sodium  carbonate,  and  on  evaporation  gives 
a  crystallization  of  the  nitrates  of  potassium 
and  sodium,  together  with  the  nitro-prusside. 
The  soluble  nitro-prussides,  by  the  produc- 
tion of  a  beautiful  violet  tint  in  the  presence 
of  alkaline  sulphides,  afford  a  very  delicate 
test  for  the  latter.     (See  Ptdnting,) 

Nitro-Sulphuric  Acid.  A  mixture  of 
nitric  and  sulphuric  acid.  This  mixture  is 
employed  in  the  manufacture  of  pyroxylin. 

Nitrous  Acid.  NgOg.  An  acid,  gaseous 
at  common  temperature.  Forms  a  variety 
of  salts,  of  which  nitrate  of  lead,  nitrate  of 
potassium,  and  nitrate  of  silver  are  of  most 
importance  in  photography. 

Nitrous  Ether.  Also  called  sweet  spirits 
of  nitre,  hyponitrous  ether,  etc.  It  has  a  pale 
yellow  color,  a  mixed  odor  of  apples  and 
Hungarian  wine,  sp.  gr.  of  0.947  at  60°  F., 
and  boils  at  60°  F. ;  it  dissolves  in  about  48 
parts  of  water  and  mixes  freely  in  all  propor- 
tions with  alcohol  and  sulphuric  ether.  Col- 
lodion is  supposed  to  contain  a  small  por- 
tion of  nitrous  ether,  increasing  its  sensibility. 

Nitrous  Gas.  NO.  Nitric  oxide ;  dioxide 
of  nitrogen.  A  colorless  gas,  coloring  a  solu- 
tion of  sulphate  of  iron  dark.  Erroneously 
recommended  at  one  time  as  an  accelerator 
in  development. 

Nodal  Points.  These  are  sometimes  called 
the  centres  of  admission  and  emission.  M, 
in  Fig.  142,  is  a  double-convex  lens ;  O  is 
its  optical  centre.  Any  ray  passing  through 
the  optical  centre,  as  R  R,  emerges  on  the 
other  side  parallel  to  its  first  direction,  R^ 
R',  as  explained  elsewhere.  If  we  now  pro- 
long R  and  R  in  their  first  direction,  they 
will  meet  at  a  point,  P,  the  one  nodal  point, 
or  the  centre  oi  admission,  and  if  the  emer- 
ging rays  are  also  prolonged  they  will  con- 
verge to  a  point,  P^,  the  other  nodal  point,  or 
the  centre  of  emission.  We  recollect  that 
17 
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in  the  pin-hole  camera  the  size  of  the  ima^e 
compared  with  that  of  the  object  is  exactly 
in  the  same  proportion  as  the  distance  from 
the  screen  to  the  hole  is  to  the  distance  of 
the  object  from  the  hole.  These  distances 
represent  the  two  con- 
jugated foci,  as  there 
is  no  deviation  of  the 
rays  from  a  straight 
line,  and  the  two  tri- 
angles which  are  to 
be  compared,  meet 
with  their  apices. 
But  if  we  have  a  bi- 
convex lens  (Fig.  143) 
and  A  B  an  object,  C 
D  its  image,  it  is  clear 

that  the  conjugated  foci  are  to  be  measured 
from  the  nodal  points  P  and  P,  and  the  two 
conjugated  foci  are  F  P  and  F  P — showing 
how  erroneous  it  is  to  measure  the  foci  either 

Fig.  143. 


from  the  surface  of  the  lens  or  from  the 
optical  centre.  In  a  meniscus,  the  one 
nodal  point  is  situated  outside  of  the  lens 
and  the  other  one  inside  of  the  lens.  But 
in  a  plano-convex  lens  the  optical  centre  as 
well  as  the  nodal  point  are  situated  where 
the  principal  axis  crosses  the  curved  side. 
The  plano-convex  lens  is  therefore  the  only 
lens  of  which  the  focal  length  can  be  measured 
directly.  If  the  plane  side  is  placed  toward 
a  very  distant  object,  the  distance  of  the 
curved  side  to  the  image  is  the  principal  focus. 

Nomenclature.  (See  Chemical  Nomencla- 
ture.) 

Non-Actinic.  Photo-chemically  inactive. 
Yellow  and  red  lights  are  non-actinic. 

Non-Coincidence  (of  the  Visual  and 
Actinic  Foci) .  A  lens-defect  consisting  in  the 
failure  of  the  optical  and  chemical  foci  to  come 
together  in  the  same  point  (see  Aberration  and 
Foci)y  so  that,  if  one  is  guided  by  the  optical 
focus  only,  the  picture  will  lack  sharpness. 


NOND 


258 


NONI 


Non-Distortion.  The  first  condition  of 
non-distortion  is  that  the  pencils  of  light  be- 
fore and  after  transmission  through  the  lens 
are  in  the  same  right  lines.  If  the  lines  are 
parallel,  or  coincident,  one  important  condi- 
tion of  non-distortion  is  fulfilled,  and  a  true 
image  can  be  secured.  If  the  object  is  a 
circle  the  pencils  from  it  to  the  lens  will 
represent  the  surface  of  a  cone,  and  if  they 
are  coincident  when  transmitted,  they  will 
form  another  cone,  a  section  of  which  at 
any  part  will  form  a  true  circle  like  the 
object. 

The  especial  property  of  the  optical  centre 
in  lenses  is  this,  that  any  ray  passing  through 
it  experiences  no  angular  displacement,  but 
has  its  emergent  portion  parallel  with  its 
incident  part. 


The  accompanying  illustration  (Fig.  144) 
demonstrates  this  fully— i  e,  i^  e^,  V^  e^^, 
being  respectively  parallel  to  D  G,  D^  G^,  and 

It  would  thus  appear  that  a  common  lens 
with  a  diaphragm  excluding  all  pencils  but 
those  passing  through  its  optical  centre 
would  fulfil  this  condition  of  non-distortion. 
Want  of  flatness,  etc.,  however,  practically 
exclude  such  an  arrangement,  and  oblige  us 
to  resort  to  compound  lenses. 

The  condition  of  coincidence  in  the  direc- 
tion of  rays  before  and  after  transmission  is 
found  in  the  pin-hole  camera. 

So  far  for  the  first  condition  of  non-distor- 
tion ;  but  there  is  yet  another. 


The  pencils  transmitted  must  be  such  as 
would  have  met,  if  not  refracted,  at  a  common 
point.  The  reason  of  this  is  obvious  after  a 
little  reflection.  If  an  image  were  formed 
by  the  action  of  pencils  which  were  emitted 
toward  different  termini,  it  would  suffer  dis- 
tortion, like  that  of  a  perspective  drawing 
made  not  from  one  but  from  many  points  of 
view. 

As  an  illustration,  we  mav  compare  this 
action  with  the  effect  of  combining,  to  form 
an  image,  part  of  the  picture  of  an  object 
seen  with  one  eye  with  another  part  as  seen 
by  the  other.  Now,  a  glance  at  the  cut  will 
show  us  that  the  pencils  which  pass  the  opti- 
cal centre  are  not  such  as  woula  have  met  at 
a  single  point,  for  while  the  angles  of  the 
different  rays  in  the  lens,  with  a  common 
centre  c,  are  in  proportion  to  each  other  as 
their  area,  those  formed  by  prolongation  of 
D  G,  D^  G^,  D^^  G^^  toward  F,  as  refracted 
rays,  are  in  proportion  to  each  other  as  their 
sines.     (See  Optical  Centre.) 

Non-Halation  Plates.  These  are  gelatino- 
bromide  plates  so  prepared  that  the  danger 
of  halation  in  their  use  is  obviated.  This 
preparation  may  consist  of  coating  the  plates 
with  more  than  one  film  of  emulsion,  each 
film  being  of  different  sensitiveness  to  the 
others ;  or  of  staining  the  emulsion  with  a 
colored  dye  which  will  wash  out  in  the  devel- 
oping-fixing  processes;  or  of  backing  the 
glass  side  of  the  plate  with  an  opaque  mix- 
ture or  coating  in  optical  contact  with  the 
Elates.  Non-halation  plates  so  prepared  may 
e  obtained  commercially. 

Non-Inverted  Glass  Positives.  Plain 
non-inverted  glass  positives  may  be  obtained 
by  the  following  process :  Glass  of  uniform 
thickness  must  be  used,  a  point  easily  at- 
tended to.  Supposing  a  lot  a  sixteenth  of  an 
inch  be  selected ;  plane  a  rabbet  a  sixteenth 
of  an  inch  deep  around  the  edges  of  the 
plate  frame,  so  that  the  glass  will  lie  just  so 
much  nearer  the  slide.  Lay  the  plate  in, 
collodion  side  up,  and  on  it  place  another  thin 
plate,  to  which  small  pieces  of  triangular 
glass  have  been  neatly  cemented  at  the  four 
corners.  Close  the  box  and  expose  in  the 
usual  manner.  A  rather  longer  exposure 
will  be  required  than  by  the  ordinary  method, 
about  16  seconds  to  12.  Blotting-paper 
should  be  laid  on  the  projecting  corners  of 
the  upper  glass  plate.  A  method  of  coloring 
by  which  the  picture  can  be  viewed  from  the 
glass  slide  of  the  positive,  which  represents 
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the  sitter  in  his  true  position,  has  recently 
been  introduced.  The  method  of  producing 
this  result  is  simple,  and,  when  well  done, 
presents  somewhat  the  ettect  of  enamelling 
on  glass.  It  depends  in  the  first  instance, 
however,  on  the  collodion  film  being  perme- 
able. This  is  sometimes  the  case  in  ordinary 
positives  taken  with  a  collodion,  the  pyroxy- 
lin of  which  has  been  made  at  a  high  tem- 
perature, thus  giving  a  powdery  film.  This 
permeable  film,  however,  is  much  best  ob- 
tained by  the  "alabastrine  process."  The 
picture  having  been  varnished  and  colored, 
and,  if  necessary,  varnished  and  colored 
again,  a  little  extra  care  being  used  to  obtain 
brilliancy  in  the  carnations,  is  to  be  var- 
nished once  more  with  "  penetrating  varnish," 
provided  for  the  purpose,  which  has  the  effect 
of  projecting  the  color  thoroughly  into  the 
collodion  film ;  the  result  is  that  the  positive 
when  viewed  from  the  glass  side  presents  a 
picture  as  vividly  colored  as  on  the  collodion 
side.  The  effect  may  be  still  further  im- 
proved by  going  over  the  face  again  with  No. 
1  flesh  tint.  It  is  important  that  these  pic- 
tures should  be  taken  on  colorless  glass,  the 
ordinary  green  glass  materially  injuring  the 
tone  of  the  picture.  It  must  be  remembered 
also  that  the  "penetrating  varnish"  mate- 
rially affects  the  tints  of  many  of  the  colors. 
This  modification  of  tint  must  be  allow^ed  for 
in  applying  the  color,  experience  dictating 
the  extent  of  the  modification  to  be  expected. 
Without  brilliancy  in  the  color  itself  no  satis- 
factory effect  can  possibly  be  produced.  Very 
little  idea  can  be  formed,  while  coloring  the 

Sicture  on  the  surface,  of  the  amount  of 
epth  or  brilliancy  of  color  which  will  per- 
meate the  film.  It  is,  nevertheless,  of  the 
utmost  importance  to  know  this  before  ap- 
plying the  "penetrating  varnish."  An  ap- 
proximate idea  may  be  formed  by  examining 
the  back  of  the  picture  after  each  application 
of  the  alabastrine  varnish,  before  it  has  dried; 
from  its  appearance  then  a  very  good  idea 
may  be  formed  of  the  depth  and  tint  already 
obtained.  To  secure  the  best  results  some 
parts  of  a  picture  will  require  more  repeated 
applications  of  color  than  others,  this  depend- 
ing on  the  class  of  picture  and  intensity 
required. 

The  following  general  suggestions  will  be 
found  useful  in  many  cases :  Color  the  flesh- 
tints  four  times,  watching  the  effect  at  the 
back  between  each  coloring,  while  the  varnish 
is  wet,  to  see  that  the  cold  gray  of  the  photo- 


granh  is  yielding  to  the  warm  healthy  hues 
of  nesh,  and  that  the  exact  tint  of  the  com- 
plexion is  being  attained;  the  hair  will 
require  coloring  once  or  twice  ;  the  draperies, 
some  once,  some  several  times,  depending 
upon  the  nature  of  the  color  and  the  amount 
of  intensity  desired.  As  a  general  rule 
backgrounds  will  only  require  coloring  once ; 
additional  effect  may  sometimes  be  gained 
by  repeated  colorings ;  but  great  care  is 
required  in  attempting  this,  as  the  extensive 
mass  of  color  in  a  background  is  sometimes 
apt  to  be  moved  by  the  varnish,  and  run  on 
to  the  face,  etc.  Where  once  is  sufficient,  it 
should  be  done  last,  as  there  is  no  danger  of 
the  color  being  disturbed  or  running  on  the 
application  of  the  "penetrating  varnish." 
The  danger  of  masses  of  color  spreading  or 
running  by  repeated  varnishing  is  the  chief 
risk  to  be  guarded  against,  and  care  must  be 
taken  before  each  additional  application  of 
the  varnish,  to  see  that  no  loose  color  re- 
mains on  the  surface  of  the  picture,  but  that 
all  the  color  applied  is  thoroughly  worked  in 
and  incorporated  with  the  surface.  These 
pictures  should  be  backed  with  velvet  of 
maroon  or  violet  tint,  instead  of  black  var- 
nish. They  should  always  be  covered  with 
colorless  instead  of  green  glass. 

Norris'  Dry  Process.  (See  Gelatine  Dry 
Process.) 

Notation.    (See  Symbolic  Notation.) 

O. 

Obemetter  Paper.  A  chloride  of  silver 
gelatine  paper  with  free  silver,  prepared 
after  I.  B.  Obernetter's  formula,  and  used 
for  prints. 

ODemetter's  Engraving  Process.  A 
negative  is  taken  from  the  original,  and  this 
negative  itself  is  converted  into  a  chloride  of 
silver  positive,  and  then  placed  in  contact 
with  a  perfectly  flat  plate  of  copper.  The 
quantity  of  chloride  of  silver  thus  deposited 
upon  the  metal  corresponds  exactly  to  the 
intensity  of  the  original — in  the  darker  parts 
there  is  a  denser,  in  the  lighter  parts  a 
slighter  deposit.  By  a  simple  galvanic  pro- 
cess (immersion  in  a  galvanic  cell  kept  in 
action  by  two  of  the  smallest  kind  of  dynamo 
machines)  the  chloride  of  silver  is  decom- 
posed and  replaced  by  a  soluble  chloride  and 
metallic  silver.  The  copper  plate  is  thus 
hollowed  out,  the  depths  corresponding  to 
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the  amount  of  chloride  of  silver  at  each  place 
on  the  plate  when  placed  in  the  cell.  Thus 
the  amount  of  light  and  shade  depends  abso- 
lutely upon  the  proportions  of  chloride  of 
silver  present  on  that  picture,  and  does 
not  depend  at  all  upon  the  fancy  of  the 
etcher.  An  advantage  Herr  Obernetter 
claims  for  his  process  is,  that  while  usually 
several  weeks  are  required  to  prepare  a  print- 
ing platC)  he  can,  given  a  perfect  original, 
prepare  the  largest  size  of  copper  lichtdruck 
printing  plate  in  a  couple  of  days,  from 
which  21,000  prints  can  be  got,  the  last  as 
good  as  the  first.  Of  course,  such  a  plate  re- 
quires to  be  frequently  re-steeled. 

Object.  That  about  which  any  power  or 
faculty  is  employed,  or  something  appre- 
hended or  presented  to  the  mind  by  sensa- 
tion or  imagination.  Thus  that  quality  of  the 
rose  which  is  perceived  by  the  sense  of  smell, 
is  an  object  of  perception.  When  the  object 
is  not  in  contact  with  the  organ  of  sense, 
there  must  be  some  medium  through  which 
to  obtain  perception  of  it.  The  impression 
which  objects  make  on  the  senses  must  be 
by  the  immediate  application  of  them  to  the 
organs  of  sense,  or  by  means  of  the  medium 
that  intervenes  between  the  organs  and  the 
objects. 

Object-Glasses.  A  term  used  by  some 
writers  to  designate  the  lenses  of  the  camera. 
All  combinations  of  glasses,  the  effect  of 
which  is  to  convey  the  rays  of  light  passing 
through  them,  possess  the  property  of  giving 
on  the  opposite  side  a  reversed  image  of  any 
object  placed  before  them.  The  axis  of  a 
lens  is  that  mathematical  line  which  joins 
the  two  centres  of  curvature  of  the  two  sur- 
faces. If  the  object  is  situated  beyond  and 
opposite  one  of  these  centres,  it  throws  par- 
allel rays  upon  the  lens,  which,  passing 
through,  form  an  image  upon  the  axis,  at  a 
point  which  is  called  the  principal  focus. 
The  distance  of  the  frame  from  the  lens  is 
called  the  focal  distance.  If  the  object  is  at 
a  great  terrestrial  distance,  the  image  is 
formed  a  little  farther  from  the  object  glass, 
but  very  near  the  principal  focus.  If  the 
object  is  placed  nearer  the  lens,  the  image  is 
formed  farther  off,  and  consequently  reduced 
in  size ;  and  the  nearer  the  object  is  placed, 
the  smaller  the  image  will  be  until  it  reaches 
double  the  principal  focal  distance;  the 
image  is  then  of  the  same  size,  and  at  the 
same  distance  as  the  object.  Then,  when 
the  object  is  placed  between  the  principal 


focal  distance  and  double  that  distance,  the 
image  is  formed  between  the  double  focal 
distance  and  infinite  space — the  image  being 
enlarged  as  the  object  approaches  nearer  the 
focus.  When  the  object  is  precisely  at  the 
principal  focal  distance,  there  is  no  longer 
an  image  formed,  in  consequence  of  the  re- 
fracted rays  being  parallel  with  the  lens; 
and  again,  if  it  is  situated  between  the  prin- 
cipal focal  distance  and  the  lens,  we  can  no 
longer  have  an  image,  as  the  rays  are  diver- 
gent. These  principles  established,  it  is  easy 
for  the  photographer  who  understands  the 
focus  of  his  object-glass  to  determine  with 
considerable  exactness  at  what  distance  he 
should  place  his  camera  in  order  to  produce 
an  image  the  size  desired ;  for,  knowing  the 
focal  distance  of  his  lens,  he  will  call  to 
mind  that,  in  order  to  be  able  to  produce 
the  image  naturally  he  should  place  it  at 
double  the  distance  from  the  principal  focus. 
Suppose  this  distance  to  be  one  yard :  the 
object  will  be  placed  at  two  yards  and  the 
image  will  be  formed,  at  two  yards,  of  the 
same  dimensions  as  the  object.  The  opera- 
tor will  remember  that  the  nearer  the  object 
is  to  the  lens,  the  larger  is  the  image ;  that 
is,  if  the  focus  of  the  object-glass  is  of  two 
inches,  the  object  will  be  placed  at  twice 
that  distance,  or  four  inches ;  and  the  image 
produced  at  four  inches  will  be  of  the  same 
size  as  the  object.  If  the  object  is  placed  at 
five  inches,  or  two  and  a  half  times  the  dis- 
tance of  the  focal  image,  the  image  received 
will  be  two-thirds  the  size ;  if  it  be  at  six 
inches,  or  thrice  the  focal  distance,  the 
image  will  be  half;  if  it  be  at  eight  inches, 
or  four  times  the  focus,  it  will  be  two-thirds. 
It  is  thus  evident  that  the  denominator  of 
the  fraction  which  expresses  the  dimension 
of  the  image  is  equal  to  the  number  which 
indicates  how  many  times,  less  one,  the  focus 
is  comprised  in  the  distance  between  the  ob- 
ject and  the  lens. 

The  photographer  will  remember  that  the 
larger  the  object,  the  less  luminous  will  be 
the  image,  and  consequently  it  requires  a 
greater  length  of  exposition.  He  will  call  to 
mind  that  among  several  object-glasses,  of 
the  same  construction,  that  which  has  the 
shortest  focus  should  be  most  rapid  and 
sustain  the  greatest  angle.  Thus,  the 
medium  object-gla.sses,  which  have  only 
3.12960  inch  focus,  sustain  an  angle  of  4^ 
degrees;  and  an  object-glass  of  31  inch 
focus  cannot  embrace  a  field  as  extensive  as 
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the  other.  These  principles  are  not  only 
necessary  to  determine  the  dimensions  which 
should  be  given  to  the  dark  camera,  but  fol- 
lowing we  propose  to  show  how  views,  de- 
tails of  architecture,  and  very  small  objects, 
can  be  produced,  very  much  enlarged.  For 
this  purpose,  diaphragms  are  indispensable  ; 
they  arrest  the  more  oblique  rays,  and  pre- 
vent the  diffused  light  from  entering  the 
camera.  The  distance  which  separates  the 
diaphragms  from  the  lens,  and  their  apertures, 
are  established  by  certain  rules.  The  pro- 
portions established  are  these :  The  dia- 
phragm is  placed  at  an  equal  distance  of 
one-seventh  of  the  focal  distance  of  the  ob- 
ject-glass, and  its  aperture  is  one-sixteenth 
of  that  focal  distance.  The  operator  would 
then  do  wrong  to  increase  the  size  of  the 
aperture  of  the  diaphragm  and  change  its 
distance  from  the  object-glass.  Apart  from 
the  slowness  which  results  from  a  small 
aperture,  the  image  will  be  more  distinct. 
We  can  then  only  limit  the  aperture  as  the 
angles  of  the  image  begin  to  be  obscured. 
This  will  prove  that  it  has  obtained  its  mini- 
mum. What  we  have  said  of  the  diaphragms 
for  cameras  with  only  one  lens,  cannot  apply 
to  the  larger  sizes  generally  used  for  portraits, 
and  required  to  operate  quickly.  These  are 
employed  without  the  diaphragms.  No  mat- 
ter what  the  size  of  the  object-glass,  it  should 
have  a  diameter  in  conformity  with  its  focus 
^-or,  in  other  words,  that  which  has  the 
largest  focus  should  have  the  greatest  diam- 
eter. 

Objective  Lens.  The  metal-cased  system 
of  lenses  on  the  camera  front  which  projects 
the  optical  picture  of  the  model  upon  the 
ground-glass  and  respectively  on  the  sensi- 
tive plate.  In  a  telescope  or  microscope  the 
front  lens  is  called  the  objective.  (The  differ- 
ent objective  constructions  are  considered 
under  their  respective  heads.) 

Oblique  Rays.    (See  Light) 

Obturator.  A  French  term  for  the  brass 
cap  which  covers  the  front  end  of  the  camera 
tul3e. 

Oil.  Presumably  a  combination  of  Organic 
acids  with  a  glycerine  base.  There  are  solid, 
volatile,  and  ethereal  oils.  Almost  all  are 
liquid  at  common  temperature,  more  or  less 
viscous  and  insoluble  in  water.  Most  of 
them,  when  exposed  to  light  and  air,  absorb 
^eat  quantities  of  oxygen  and  dry  up, 
forming  a  gummy  varnish.  These  drying 
oils  (linseed,  nut,  and  poppy  oils),  are  used 


much  in  painting  and  for  varnishes;  fatty 
oils  (for  instance,  palm  oil),  do  not  dry  up, 
but  become  rancia  and  acid  under  similar 
conditions. 

Oilcloth  Transfers.  To  transfer  ambro- 
types  from  the  glass  to  oilcloth.  (See  Am- 
brofi/ne) 

Oil-Ground  Photographs.  A  term  ap- 
plied by  Mr.  Tatum  to  his  })r()ce8s  for  render- 
ing canvas  susceptible  to  the  photographic 
impression.  This  process  renders  the  oil 
preparation  upon  the  canvas  inert  for  the 
time  being,  and  the  chemicals  used  for  the 
photographic  impression  are  applied  with 
the  same  facility  as  upon  paper ;  after  the 
impression  is  finished  ana  carefully  dried 
the  canvas  can  be  restored  to  its  original 
oily  state,  and  rendered  even  more  suscepti- 
ble of  receiving  the  painting  in  oil  than  in 
its  original  state,  as  it  presents  a  more  velvety 
surface  after  this  treatment. 

Oil  of  Cinnamon.  A  volatile  oil  extracted 
from  the  bark  of  the  cinnamon  tree  by  macer- 
ating for  several  days  in  salt  water.  It  is  of 
a  yellow  or  reddish  color  and  very  aromatic ; 
nitric  acid  converts  it  into  a  nearly  uniform 
crystalline  mass. 

Oil  of  Cloves.  From  cloves  well  soaked 
in  and  distilled  with  salt  water — the  distilled 
water,  after  depositing  its  oil,  being  returned 
three  or  four  times  into  the  still  on  the  same 
cloves.  It  is  colorless  or  pale-yellowish, 
strongly  odorous  and  aromatic.  The  oil  of 
cloves  is  frequently  adulterated  with  inferior 
essences,  especially  those  of  pinks  and  clove- 
gillyflowers,  and  often  with  castor  oil.  The 
specific  gravity  of  the  pure  oil  is  1.055  to 
1.061. 

Oil  of  Coal.  (See  Naphtha smd  Petroleum.) 

Oil  of  Lavender.  Made  from  lavender 
flowers ;  it  is  of  a  pale  yellow,  very  fragrant : 
sp.  gr.,  0.877  to  0.905;  the  lightest  is  the 
best. 

Oils— Volatile  or  Essential.  Volatile 
oils  are  chiefly  obtained  from  the  flowers, 
leaves,  fruit,  seeds,  bark,  and  roots  of  plants 
by  distilling  them  with  water.  They  are 
used  in  photography,  in  the  manufacture  of 
varnishes,  and  as  preservatives  from  acidity 
and  decomposition  of  some  solutions. 

Opacity.  A  term  applied  to  the  negative 
referring  to  its  density. 

Opal  Glass.  Glass  which  is  polished  on 
one  side  with  an  opaque  white  or  which 
is  composed  altogether  of  the  white  sub- 
stance is  called  opal  glass.     The  latter  of 
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these  kinds  is  sometimes  called  pot  metal. 
Both  sorts  may  be  had  either  with  a  polished 
or  matt  surface.  Positive  pictures  may  be 
made  on  opal  glass  by  various  processes ;  by 
the  wet  collodion  process  a  negative  may  be 
copied  in  the  camera,  which  on  development 
becomes  a  positive  picture  when  opal  glass 
is  used  as  a  support.  A  carbon  transparency 
or  a  positive  oy  the  coUodio-  or  gelatino- 
chloride  methods  may  also  be  secured  with 
this  glass,  either  in  the  camera  or  by  contact 

Erinting.  Opal  glass  coated  with  gelatino- 
romide  emulsion  is  obtainable  commer- 
cially, and  may  be  used  exactly  as  gelatino- 
bromide  paper  is  employed,  and  for  the  same 
purposes.  Matt-surface  opal  presents  an 
excellent  basis  for  hand  work,  and  beautiful 
effects  in  monochrome  or  color  upon  a  pho- 
tographic base  are  easily  obtained  upon  it 
by  skilled  workers.  Opalotypes  are  pictures 
produced  by  any  of  the  above  methods  on 
polished  or  matt  opal  glass. 

Opaque.  A  pigment  of  reddish  hue  in- 
vented by  Mr.  John  L.  Gihon.  As  a  thin 
paste  it  is  applied  to  negatives  or  any  por- 
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tion  thereof  for  stopping-out,  and  for  various 
purposes  it  is  used  in  the  photographic 
printing-room.  Figs.  145  and  146  demon- 
strate effects  obtainable  by  the  use  of  Gihon's 
opaque. 

Opaque  Screen.  A  portable  opaque 
screen  is  advised  as  giving  excellent  results 
with  the  optical  lantern.  Such  a  screen  is 
made  by  straining  close  together  upon  a 
suitable  frame  a  black  and  a  white  screen  of 
the  usual  fabric  used.  The  picture  is  pro- 
jected upon  the  white  fabric,  and  its  bril- 


liancy is  greatly  enhanced  by  the  opaque 
backing.  It  is  essential  that  the  two  screens 
be  in  contact. 

Opaque  Stop  or  Diaphragm.  In  order  to 
equalize  the  illumination  falling  through  the 
lens  upon  the  plate,  Mr.  J.  T.  Taylor  ad- 
vised some  years  ago  the  use  of  a  small 
piece  of  V-shaped  blackened  brass  placed 
in  the  lens  tube  a  little  in  front  of  the  dia- 
phragm. To  this  device  he  gave  the  name 
of  "  opaque  stop." 

Opening  of  the  Lens  Aperture.  The 
diameter  of  lens  and  diaphragm. 

Opera-Glass  Stereoscope.  This  instru- 
ment is  nothing  more  than  a  double  opera- 
glass. 

Operate.  A  term  applied  to  photographic 
manipulation. 

Operator.  A  manipulator  of  the  photo- 
graphic art;  a  daguerrean  artist. 

Operating-Room.  The  dark-room  in 
which  photographic  manipulations  are  car- 
ried on. 

Optics.      The  science    which   treats    of 
light  and  its  effects.     (See  Lens  and  Light.) 
Optics  of  Photography.    That  part 
of  the  science  of  .optics  relating  to  the 
construction  of  the  photographic  lens, 
and    the    action    of   light  through  it 
upon  photographic  substances. 
Optical.    Pertaining  to  optics. 
Optical  Centre.  Every  lens  possesses 
a  point,    situated    in  its  proper   axis, 
which  is  called  the  optical  centre.  This 
can  readily  be  found  by  drawing  two 
radii,  ABsxi^CD  (Fig.  147),  from  the 
centre  of  curvature  A  and  C^  of  its  sur- 
face, parallel  to  each  other,  but  oblique 
to  the  axis  A  C,  then  connect  the  two 
extremes  B  and  D,  and  the  line  B  D  or 
its  prolongation  will  cut  the  principal 
axis  in   0,  the  optical  centre.     If  the 
lens  is  a  double  convex  one  of  equal 
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radii,  the  optical  centre  is  the  centre  of 
the  lens,  or  its  centre  of  gravity.  Fig.  148 
is  such  a  lens.     Now  suppose   we  ctiange 
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one  curve  into  a  shallower  one,  of  longer 
radius :  it  is  evident  that  the  optical  centre 
is  shifted  toward  the  predominant,  more 
curved  side;  and  if  we  continue  to  make 
that  side  shallower,  it  will  gradually  move 
toward  E,  until  the  surface  is  converted 
into  a  plane,  in  which  case  the  optical  cen- 
tre is  coincident  with  the  point  where  the 
axis  cuts  the  curved  surface  E. 

Optical  Sensitizers.  Substances  by  which 
silver  salts  are  made  sensitive  to  such  colored 
rays  as  they  absorb.  (Eosin,  cyanine,  chino- 
lin-red,  chlorophyll.) 

Orange  Light.  Actinic  light  filtered 
through  any  medium  which  permits  only 
the  passage  of  yellow  rays.  Such  a  light  is 
suitable  for  many  photographic  operations. 

Organic  Bodies.  All  bodies  are  called 
organic  which  possess  organs  on  the  action 
of  which  depend  their  growth  and  perfection, 
such  as  animals  and  plants.  The  term  or- 
ganic, however,  is  also  applied  to  substances 
which  are  obtained  by  chemical  processes 
from  the  vegetable  and  animal  kingdoms, 
although  they  cannot  themselves  be  said  to 
be  living  bodies.     (See  Organic  Substances.) 

Organic  Matter.  The  substances  which 
proceed  from  or  constitute  organic  bodies. 
The  use  of  organic  matter  in  facilitating  the 
change  of  silver  salts  very  early  engaged  the 
attention  of  Sir  John  Herschel ;  and  from 
time  to  time  others  have  employed  various 
organic  matters,  albumen,  gelatine  and  col- 
lodion being  the  favorite  substances.  These 
have  been  principally  used  for  the  purpose 
of  spreading  photographic  preparations  upon 
glass;  but  many  photographers  have  used 
them  to  advantage  on  paper  also.  Great 
annoyance  often  arises  from  the  rapid  de- 
composition of  the  more  sensitive  kinds  of 
photographic  paper,  independent  of  the  ac- 
tion of  light,  which  appears  to  arise  from 
the  action  of  the  nitrate  of  silver  or  the 
organic  matter  of  the  size.  It  is  evident 
from  experiment  that  the  organic  matter  of 
size  is  the  principal  cause  of  the  spontane- 
ous darkening  of  photographic  papers  pre- 
pared with  the  salts  of  silver.  The  most 
curious  part  of  the  whole  matter  is,  that  in 
many  cases  this  change  is  carried  on  to  such 
an  extent  that  a  revival  of  metallic  silver 
takes  place  to  all  appearances  in  opposition 
to  the  force  of  affinity.  This  is  very  difficult 
to  deal  with.  Chemistry  has  not  yet  made 
us  acquainted  with  an  organic  body  which 
would  separate  either  chlorine  or  nitric  acid 


from  their  metallic  coinbinaticms.  It  is, 
however,  certain  that  the  slow  action  of 
organic  matter  is  sufficient  under  certain 
circumstances  to  set  up  a  chemical  change, 
which,  once  started,  progresses  slowly,  but 
certainly,  until  the  compound  is  reduced  to 
ita  most  simple  form.  (See  Organic  Sub- 
stances. ) 

Organic  Substances.  Substances  obtained 
by  chemical  process  from  organic  bodies, 
such  as  acetic  acid,  procured  by  the  distilla- 
tion of  woody  fibre  and  alcohol,  by  fermen- 
tation from  sugar.  Organic  substances  are 
numerous,  and  may  be  divided  into  acid, 
neutral  and  basic.  The  acids  are  numerous, 
such  as  acetic,  tartaric,  citric,  and  a  variety 
of  others.  The  neutral  substances  cannot  be 
easily  assimilated  to  any  class  of  inorganic 
compounds ;  as  examples,  take  starch,  sugar, 
lignine,  etc.  The  bases  are  also  a  large  class. 
They  are  mostly  rare  substances  not  famil- 
iarly known ;  morphine,  quinine,  and  nicotine 
are  illustrations.  There  are  more  than  fifty 
elementary  substances  found  in  the  inorganic 
kingdom,  but  only/o?<r,  commonly  speaking, 
in  the  organic ;  these  four  are  carbon,  hydro- 
gen, nitrogen,  and  oxygen.  Some  organic 
substances,  oil  of  turpentine,  naphtha,  etc., 
contain  only  carbon  and  hydrogen;  many 
others,  such  as  sugar,  gum,  alcohol,  fats, 
vegetable  acids,  carbon,  hydrogen  and  oxy- 
gen. The  nitrogenous  bodies,  so  called,  con- 
taining nitrogen  in  addition  to  the  other 
elements,  are  principally  substances  derived 
from  animal  and  vegetable  tissues,  such  as 
albumen,  casein,  gelatine,  etc. ;  sulphur  and 
phosphorus  are  also  present  in  many  of  the 
nitrogenous  bodies,  but  only  to  a  small  ex- 
tent. Organic  substances,  although  simple 
as  regards  the  number  of  elements  involved 
in  their  formation,  are  often  highly  complex 
in  their  arrangement  of  the  atoms ;  this  may 
be  illustrated  by  the  following  formula : 

Starch C24H20OS0 

Lignine C24HJ0OJ0 

Cane  Sugar C^4Ho20<3 

Grape  Sugar C^4H28028 

Observe  as  characteristic  of  organic  chemis- 
try, the  apparent  similarity  in  composition 
between  bodies  which  differ  widely  in  prop- 
erties. As  examples  take  lignine,  or  cotton 
fibre,  and  starch,  each  of  which  contain  the 
three  elements  united  as  G^^HjoOjq.  The 
simple  method  of  distinguishing  between 
organic  and  inorganic  substances  is,  to  place 
the  suspected  substances  upon  a  piece  of 
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platinum  foil  and  heat  it  to  redness  with  a 
spirit  lamp;  if  it  first  blackens,  and  then 
burns  completely  away,  it  is  probably  of 
organic  origin.  The  test  depends  upon  the 
fact  that  the  constituent  elements  of  organic 
bodies  are  all  either  themselves  volatile,  or 
capable  of  forming  volatile  combinations  with 
oxygen.  Inorganic  substances,  on  the  other 
hand,  are  often  unaffected  by  heat,  or,  if 
volatile,  are  dissipated  without  previous 
charring.  In  combination  with  reduced 
silver,  all  organic  substances  generally  pro- 
duce greater  density  of  the  negative  and 
greater  brilliancy  and  durability  of  prints. 

Orthochromatic  Photography.  It  is  well 
known  that  ordinary  gelatine  plates  are  not 
equally  sensitive  to  all  colors.  Such  plates 
are  consequently  incapable  of  reproducing 
colors  in  a  photograph  as  they  appear  to  the 
eye;  thus,  the  yellows,  reds,  and  greens 
always  appear  darker  in  a  photograph  than 
they  are  in  Nature,  the  blues  and  violets 
lighter.  The  disadvantages  of  this  defect  in 
portrait,  landscape,  and  reproduction  work 
will  be  readily  understood.  In  order  to 
enable  the  photographer  to  obtain  represen- 
tations of  colored  objects  with  the  true  scale 
of  tones  seen  in  the  original,  it  is  necessary 
that  his  plates  should  be  made  color-sensitive. 
This  is  done  in  various  ways:  (1)  The  plates 
are  immersed  in  coloring  matter,  or  dyes,  such 
as  eosin,  erythrosin,  cyanine,  fuchsin,  aza- 
line,  aurantia,  rose  Bengal,  quinolin-red, 
chlorophyll,  gallo-cyanine,  chrysaniline,  etc. 
An  ammoniacal  solution  of  eosin  is  said  to 
be  the  best  for  this  purpose.  (2)  The  dye 
or  color-sensitizer  may  be  incorporated  in 
the  emulsion  before  the  plate  is  coated.  In 
such  a  case  it  is  claimed  that  the  use  of  a 
yellow  screen  placed  between  or  behind  the 
lenses,  by  which  the  action  of  certain  rays 
is  diminished,  is  not  always  attended  by  a 
compensatory  effect.  But  as  a  general  rule  the 
use  of  a  screen  is  advised  whether  the  plates 
are  prepared  by  the  first  or  second  method. 
Plates  so  prepared  are  called  orthochromatic 
or  imchromatic,  from  two  Greek  words  mean- 
ning  "right  color,"  and  ''eq^ual  color." 
Orthochromatic  photography  is  the  pro- 
cess of  using  color-sensitive  plates  for  the 
obtaining  of  photographs  of  colored  objects 
which  will  represent  the  originals  in  true 
color  values  or  tones.  Orthochromatic  and 
isochromatic  plates  may  be  obtained  com- 
mercially of  excellent  quality,  and  are  grow- 
ing rapidly   into  favor  for  everyday  work. 


They  possess  so  many  advantages,  and  are 
so  easy  of  manipulation,  that  it  is  not  over- 
stating the  fact  to  assert  that  their  use  must 
soon  become  universal.  For  those  who  de- 
sire to  orthochromatize  gelatine  plates  for 
their  own  use  the  subjoined  formulae  will  be 
useful. 

Dr.  J.  M.  Eders'  Formula.  Immerse  ordi- 
nary gelatino-bromide  plates  for  two  or  three 
minutes  in 

Erythrosin  Solution  1 :  500      .       1  to  2  parts. 

Ammonia y^  part. 

Water 100  parts. 

Let  the  plate  dry  after  bathing  before  use. 

F.  E.  Ives'  Formula.  Use  any  good  bro- 
mide-collodion emulsion  that  contains  no 
free  nitrate  of  silver.  Coat  clean  glass  plates 
as  usual,  and  as  soon  as  the  emulsion  film 
sets,  flow  it  several  times  with  a  strong  alco- 
holic solution  of  chlorophyll  from  blue  myr- 
tle or  plantain  leaves,  then  immerse  in  water 
strongly  tinted  with  blue-shade  eosin,  and 
keep  in  motion  until  smooth.  This  sensi- 
tizes for  all  colors,  including  red.  A  very 
light  yellow  screen  is  sufficient  for  such 
plates  to  secure  true  color  values. 

Where  a  color  screen  is  employed  with 
ordinary  or  color-sensitive  plates,  the  expo- 
sure must  be  proportionately  prolonged ;  for 
general  use  a  lemon-tinted  screen  is  best. 
Suitable  screens  may  be  obtained  commer- 
cially at  a  trifling  cost.  In  the  development 
of  orthochromatic  plates  as  little  light,  and 
that  only  of  a  deep  ruby  color,  should  be 
used  as  is  possible.  Except  for  this  detail 
and  the  care  required  in  exposures,  the  man- 
ipulation of  orthochromatic  plates  is  exactly 
similar  to  that  required  for  ordinary  gelatine 
plates. 

Orthochromatic  Plates.  Light-sensitive 
plates,  sensitized  with  certain  coloring  mat- 
ters, making  it  possible  to  photograph  colors 
at  their  true  value,  or  approximately  so. 

Orthochromatic  Screens.  For  ordinary 
landscape  work  a  very  bright  yellow  screen 
is  all  that  is  necessary.  A  dark  yellow,  or 
one  of  orange  shade,  would  falsify  distance. 
The  most  suitable  place  for  the  color-screen 
is  at  the  back  of  the  lens-board,  sliding  it 
into  two  grooved  cleats,  and  it  should  be 
placed  in  position  when  focussing.  A  light- 
yellow  screen  would  require  an  increased 
exposure  of  four  to  six  times,  depending  on 
the  state  of  the  atmosphere —the  yellower 
the  light  the  shorter  the  exposure.  Toward 
evening  it  may  be  dispensed  with.      The 


ORTH 


266 


OUTD 


value  of  a  light-yellow  screen  is  best  shown 
where  the  vista  is  slightly  hazy,  or  where 
clouds  are  included  in  the  view,  the  forms 
being  much  better  rendered. 

Une  of  IScreens  in  Copying  Paintings.  In 
this  class  of  work  the  selection  of  the  proper 
color-screen  is  of  more  iii^portance  than 
in  hindscape  work,  and  the  photographer 
should  be  provided  with  two  or  three,  rang- 
ing in  tint  from  a  moderately  strong  yellow 
to  medium  and  dark  orange.  Paintings  are 
best  photographed  in  direct  sunlight,  and  by 
examining  the  paintings  through  the  color- 
screen  it  will  not  be  diflScult  to  determine 
which  one  of  the  screens  to  select.  For  in- 
stance, for  modern  French  painting  con- 
sisting of  light  and  brilliant  colors,  a  yellow 
screen  will  answer;  but  with  a  German  or 
English  painting,  containing  strong  reds  and 
dark-blues  and  green,  we  would  select  an 
orange-color  screen,  and  correspondingly  in- 
crease the  time  of  exposure.  When  using 
the  Cramer  isochromatic  plates  for  this 
work  the  color-screen  is  unnecessary.  (See 
notes  in  the  Appendix.) 

Orthochromatic  Super-Sensitive  Plates. 
Make  a  solution  of  1  gramme  chinolin-red 
in  50  c.c.  alcohol,  and  1  gramme  chinolin- 
blue  in  500  c.c.  alcohol.  A  red-brown  liquid 
known  as  Berlin  azaline  is  the  result. 

Bathe  and  dry  the  plate ;  fume  a  half-hour, 
and  bathe  before  exposure  in  acetic  acid, 
solution  1  to  100.  The  plate  will  now  be 
very  quick,  with  stop  and  yellow  collodion 
screen  back  of  lens,  plate  backed  with  steel- 
blue  and  glycerine;  the  exposure  will  be 
about  sixty  seconds  longer  than  ordinary. 

Make  an  iron  solution  of  saturated  double 
proto-sulphate  of  iron  and  saturated  persul- 
phate of  iron. 

For  fine  half-tones  and  snappy  negatives 
take  45  parts  neutral  oxalate  solution  and 
2J  parts  mixed  of  the  iron  solutions  each — 
giving  one  to  nine  strength.  Stir  well,  add  a 
pinch  of  citric  acid,  and  let  stand  five  minutes. 

Take  the  azaline  plate  and  flow  over  it  the 
well-mixed  developer;  when  at  length  the 
lights  are  visible  add  15  per  cent,  more 
proto-sulphate  solution. 

If  an  oil  painting  is  to  be  copied,  use  for 
much  blue  tone  in  it  a  dark-yellow  screen 
back  of  lens,  and  increase  the  exposure  one- 
fifth  ;  for  water-colors  one-tenth. 

The  light  must  come  to  the  painting,  as 
when  the  artist  painted  it,  from  one  direction 
only. 


Some  very  ancient  paintings  can  only  be 
copied  by  rubbing  all  over  with  glycerine  at 
first,  then  the  i)icture  should  be  taken  out 
of  doors,  surrounded  by  hi^h  folding-screens 
and  copied  by  the  light  from  the  sky. — C. 
Aahleigh  iSnow. 

Ortnoscopic  Lens.  An  early  lens-construc- 
tion of  Petzval  intended  for  landscape  and 
architectural  work,  consisting  of  a  large  con- 
vex front  lens  and  small  concave  back  lens. 
It  is  about  two  or  three  times  as  rapid  as  a 
single  landscape  lens,  possesses  great  sharp- 
ness and  depth,  but  is  not  free  from  distortion. 

Oscillating  Table  or  Booker.  To  avoid 
the  tediousness  of  keeping  the  developing 
solution  in  constant  motion  when  many 
plates  are  to  be  treated,  it  is  a  good  plan  to 
attach  a  swinging  weight  to  the  developing- 
table,  so  that  the  oscillatory  motion  set  up 
by  the  swinging  of  the  weight  will  be  com- 
municated to  the  developing-tray.  This 
motion  may  be  kept  up  by  an  occasional 
touch  of  the  hand  or  foot,  or  clockwork  may 
be  applied  for  this  purpose. 

Osmium.  A  metal  found  with  platinum 
and  iridium  in  the  metallic  residue  left  after 
treating  the  ore  with  aqua  regia.  Osmium 
is  grayish-blue  in  color,  and  is  the  heaviest 
body  known,  being  also  almost  infusible. 
It  has  been  proposed  to  tone  prints  with 
osmium  salts.  For  this  purpose  the  ammo- 
nium-osmium chloride  is  used.  It  is  a  simi- 
lar salt  to  the  chloro-platinites  in  some  re- 
spects. For  use,  a  one-grain  solution  in 
water  is  acidified  with  acetic  acid,  and  the 
solution  is  brushed  over  well-washed  prints. 
It  gives  sky-blue  tones,  afterward  passing  to 
brown. 

Dr.  P.  E.  Liesegang,  who  has  experimented 
with  this  bath,  says :  **  The  toning-salt  con- 
sists essentially  of  ammonium-osmium  chlo- 
ride, and  acetic  acid,  and  is  fit  for  use  on 
simple  solution  in  water.  On  immersing  in 
the  bath  a  washed-out  silver  print,  it  first 
assumes  a  brown  tinge,  after  which  the  half- 
lights  tone  a  deep  azure-blue.  Aristo  paper 
tones  deep  blue-black  when  acted  on  suffi- 
ciently long,  which  gives  a  very  beautifiil 
effect,  considerably  superior  to  that  of  plati- 
num prints.  The  prints  ought  not  to  be 
washed  out  between  toning  and  fixing." 

Ounce.  English  weight.  Apothecaries' 
weight,  used  in  English  recipes,  1  ounce  = 
480  grains  =  31  grammes. 

Outdoor  Photography.  Photographing 
in  the  open  air. 
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Outline.  The  line  by  which  a  figure  is 
defined ;  the  exterior  line.  In  drawing,  the 
representation  of  an  imaginary  line  circum- 
scribing the  boundary  of  the  visible  super- 
fices  of  objects,  without  indicating  by  shade 
or  light  the  elevations  or  depressions,  and 
without  color. 

Over-Exposure.  A  fault  consisting  in 
allowing  the  action  of  the  light  on  the  sensi- 
tive plate  in  the  camera  to  continue  longer 
than  is  required  for  a  perfect  picture.  Over- 
exposed plates  quickly  darken  in  the  de- 
velopment, and  after  fixing  appear  thin  and 
flat  in  consequence  of  the  lack  of  sufficient 
development. 

Over-Printed  Proofs.     To   reduce  such 

grints  on  albumen  paper  the  late  Adam 
alomon  used : 


Cyanide  of  Potassium 
Liquid  Ammonia 
Water     .       .       .       . 


5  grains. 
5  drops. 
1  pint. 


Carefully  watch  the  prints,  and  well  wash 
afterward. 

Oxalate.  A  compound  of  oxalic  acid  and 
a  base. 

Oxalate  Developer.  No.  1.  Saturated 
solution  of  neutral  oxalate  of  potash.  To 
1000  parts  of  this  add  3  parts  saturated  solu- 
tion of  bromide  of  ammonium. 

No.  2.  Saturated  solution  of  sulphate  of 
iron.  To  1000  parts  of  this  add  2  parts  satu- 
rated solution  of  tartaric  acid. 

For  use,  take  4  parts  of  No.  1  to  1  part  of 
No.  2.  If  the  picture  is  under-exposed,  add 
a  little  more  of  No.  2. 

Oxalate  of  Iron.  Ferrous  oxalate,  C2Fe04, 
a  precipitate  from  solution  of  sulphate  of  iron 
by  oxalate  of  potash.  Yellow  crystals.  It  is 
soluble  in  water,  but  with  free  oxalate  of 
potash  forming  a  red  liquid  which  possesses 
great  developing  powers  (oxalate  of  iron  de- 
veloper). 

Oxalate  of  Potash.  K2C2O4.  Colorless  crys- 
tals, very  soluble  in  water.  Used  in  oxalate 
of  iron  developer  and  for  developing  plati- 
num prints.  The  double  oxalate  of  potash 
is  very  difficult  of  solution  in  water. 

Oxalate  of  Silver.  Silver  oxalate,  C2O4 
Agj.  White  powder,  insoluble  in  water,  solu- 
ble in  nitric  acid ;  light-sensitive.  Used  in 
the  preparation  of  gelatino-chloride  of  silver 
emulsion  for  direct  prints. 

Oxalic  Acid.  CJlfii.  Colorless  needles, 
strongly  acid  in  reaction  and  very  poisonous. 
Soluble  in  water,  less  so  in  alcohol.    Used 


for  acidifying,  sensitizing,  and  developing 
solution  in  the  platinum  process. 

Ox-Gall.  A  bitter  fluid  secreted  by  the 
liver.  To  prepare  it  for  the  artist's  use, 
allow  fresh  ox-gall  to  repose  for  twelve  or 
fifteen  hours,  decant  the  clear  and  evaporate 
to  the  consistence  of  a  thick  syrup,  in  a 
water-bath  ;  then  spread  it  thinly  on  a  dish 
and  expose  it  before  the  fire  or  to  a  current 
of  dry  air  until  nearly  dry.  It  will  keep  for 
years  in  wide-mouth  bottles,  or  pots,  covered 
over  with  bladder.  For  use  a  little  is  dis- 
solved in  water.  When  colors  work  greasily 
on  albumenized  or  other  paper,  a  little  ox- 
gall may  be  used  with  them,  being  carefiil 
not  to  use  too  much,  as,  in  that  case,  it  will 
cause  them  to  sink  too  deeplv  into  the  paper. 
A  diluted  solution  of  ox-gall  is  used  as  sub- 
stratum for  dry  plates,  also  to  harden  the 
film  of  cliches. 

Oxide.  A  compound  of  oxygen  and  a 
base,  destitute  of  acid  and  salifying  prop- 
erties. The  oxides  unite  with  the  acii, 
forming  compounds  called  salts.  To  desig- 
nate the  different  oxides  of  the  same  base, 
and  to  mark  the  number  of  equivalents  of 
oxygen  combined  with  one  equivalent  of 
metal,  derivatives  from  the  Greek  or  Latin 
are  generally  employed.  Thus,  the  term 
oxide  or  protoxide,  the  deutoxide,  tritoxide, 
etc.,  are  applied  to  the  Jirst,  second,  third, 
etc.,  oxide  of  the  same  base ;  and  the  last 
oxide,  in  which  the  base  is  saturated  with 
oxygen,  without  being  acid,  is  called  the  per- 
oxide.  In  like  manner  the  terms  oxide,  or 
protoxide,  sesquioxide,  binoxide,  teroxide,  etc., 
denote  that  the  oxvgen  is  in  the  ratio  to  the 
metal  of  1  to  1,  l^'to  1  or  3  to  2,  2  to  1,  3  to 
1,  etc.  The  Greek  numerals  dis,  tris,  tetras, 
etc.,  are  prefixed  in  a  similar  way,  to  denote 
oxides  formed  of  one  equivalent  of  oxygen, 
and  with  two,  three,  or  more  equivalents  of 
metal.  More  complex  ratios  are  denoted  by 
a  fraction,  the  numerator  of  which  repre- 
sents the  equivalent  of  oxygen,  and  the 
denominator  the  equivalent  of  metal.  The 
termination  otis  and  ic  are  occasionallv  em- 
ployed, the  former  being  applied  to  the  lower 
and  the  latter  to  the  higher  states  of  oxid- 
ization, as  cuprous  oxide,  cupric  oxide,  /<?r- 
rou^  oxide,  ferric  oxide,  applied  to  the  re- 
spective oxides  of  copper  and  iron.  Oxides 
containing  less  than  one  equivalent  of  oxy- 
gen  to  one  equivalent  of  metal,  are  com- 
monly called  suboxides.  The  same  system  of 
nomenclature  is  also  applied  to  saline  com- 
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pounds,  as  protochloride,  sesquichhride,  bi- 
chloride, fercMoride,  oxalate,  binoxalate,  ml" 
phafe,  bisulphate,  etc.  (See  also  Equivalents, 
Nomenclature,  etc.) 

Oxide  of  Silver.  Protoxide.  If  a  little 
potash  or  ammonia  be  added  to  a  solution  of 
nitrate  of  silver,  an  olive-brown  substance 
is  formed,  which  on  standing  collects  at  the 
bottom  of  the  vessel.  This  is  oxide  of  silver, 
displaced  from  its  previous  state  of  combina- 
tion with  nitric  acid  by  the  stronger  oxide, 
potash.  Oxide  of  silver  is  soluble  to  a  very 
minute  extent  in  pure  water,  the  solution 
possessing  an  alkaline  reaction  to  litmus ;  it 
IS  easily  dissolved  in  nitric  or  acetic  acid, 
forming  a  neutral  nitrate  or  acetate ;  also 
soluble  in  ammonia  (ammonia-nitrate  of 
silver),  and  in  nitrate  of  ammonia,  hypo- 
sulphite of  soda,  and  cyanide  of  potassium. 
Long  exposure  to  light  converts  it  into  a 
black  substance  which  is  probably  a  sub- 
oxide. The  suboxide  is  obtained  by  exposing 
a  solution  of  ammonia-nitrate  of  silver  to 
the  air,  and  is  a  black  or  gray  powder,  which 
assumes  the  metallic  lustre  on  rubbing,  and 
when  treated  with  dilute  acids  is  resolved 
into  protoxide  of  silver,  which  dissolves, 
and  metallic  silver.  Oxide  of  silver  dissolves 
in  the  nitrate  bath  and  renders  it  alkaline, 
hence  its  application  to  render  the  acid  bath 
neutral.  A  solution  of  oxide  of  silver  in 
nitrate  of  ammonia  is  sometimes  employed 
for  sensitizing  paper,  instead  of  ammonia- 
nitrate  of  silver,  so  called. 

Oxidizing  Agents.  Substances  which,  in 
combination  with  other  substances,  produce 
oxides  of  those  substances. 

Oxy-Calcimn  Light.  A  light  almost  simi- 
lar to  the  oxy-hydrogen  light,  except  that 
the  oxygen  gas  is  projected  through  the 
flame  of  spirits  of  wine  instead  of  hydrogen. 
There  is  danger  in  the  use  of  this  light. 

Oxy-Hydrogen  Light.  The  name  given 
to  the  brilliant  light  obtained  by  a  jet  of 
oxygen  gas  projected  through  a  flame  of 
hydrogen  which  is  made  to  impinge  upon  a 
disk  or  cylinder  of  lime,  making  it  incan- 
descent. 

Oxygen.  An  elementary  gaseous  body. 
It  can  be  produced  by  placing  chlorate  of 
potassium  in  a  green-glass  retort  and  heating 
it  nearly  to  redness  over  a  spirit  lamp ;  or  by 
exposing  red  oxide  of  mercury  in  the  same 
way.  With  hydrogen,  oxygen  is  used  in  the 
production  of  an  intensely  actinic  light  (lime- 
Hght). 


Ox3miel.  An  acidulous  syrup  made  of 
honey  and  vinegar.  To  prepare  it  take  1 
pound  of  honey,  11  drachms  of  acetic  acid, 
and  13  drachms  of  water.  Stand  the  pot 
containing  the  honey  in  boiling  water 
until  a  scum  arises  to  the  surface,  which  is 
to  be  removed  two  or  three  times.  Then  add 
the  acetic  acid  and  water,  and  skim  once 
more  if  required.  Allow  to  cool,  and  it  will 
be  fit  for  use. 

Oyster-Shell  Markings.  A  name  given 
to  stains  upon  wet-plate  negatives,  caused  by 
too  much  ether  in  the  nitrate  bath  and  by 
other  contaminating  causes. 

Ozone.  Active  oxygen;  a  gas  smelling 
like  chlorine.    A  powerftil  oximzer. 

P. 

Pad.  A  backing  of  felt  or  cloth  used  in 
the  printing-frame  between  the  sensitive 
paper  and  the  back  of  the  frame,  to  equalize 
the  pressure. 

Paintings.  Photographing  these  with  or- 
thochromatic  plates,  the  following  arrange- 
ment, with  oil  or  gaslight,  is  recommended 
by  M.  E.  Boissonas  in  the  Bulletin  Beige: 

Fig.  149. 
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L  L  are  two  petroleum  lamps,  placed  at  the 
angle  shown  in  the  cut,  so  that  the  picture 
will  be  equally  illuminated  and  no  reflec- 
tions will  reach  the  lens  of  the  camera, 
placed  opposite  the  picture  and  behind  the 
lamps.  Direct  rays  are  cut  off  from  the 
lens  by  the  use  of  the  semi-circular  re- 
flectors E  E,  E  E.  Of  course,  four  or  six 
lamps  may  be  used  if  desirable.  As  the 
light  of  petroleum  is  itself  strongly  yellow, 
a  color-screen  is  unnecessary,  and  ftill  ortho- 
chromatic  effect  may  be  secured  with  the 
lamps  alone.    It  was  found  that  in  general 


PALL 


268 


PAPB 


an  exDosure  of  about  sixty  times  as  long 
as  would  be  given  in  full  daylight  was  neces- 
sary. Gas  serves  equally  well  with  petro- 
leum as  a  source  of  yellow  light. 

Palladium.  A  metal  found  with  platinum, 
which  it  closely  resembles.  The  salt  used 
in  photography  is  the  palladious  chloride, 
PdClj ;  used  for  toning  transparencies,  enam- 
els, and  prints  on  collodion,  silver,  and  plain 
paper  prints.  The  following  is  said  to  give 
good  results  with  plain  silver  paper : 


Palladious  Chloride 
Sodium  Sulphite 
Water 


1  graiu, 
60  grains. 
10  ounces. 


The  tones  obtained  with  palladium  are 
similar  to  the  familiar  platinum  tones. 

Palladium  Chloride.  PdClj  +  2H2O.  A 
dark-brown  crystalline  mass.  It  is  used  for 
strengthening  collodion  negatives. 

Panopticon.  A  philosophical  toy  by 
which  a  succession  of  figures  varying  slightly 
from  each  other  are  made  to  appear  as  one 
figure  in  motion,  or  in  the  performance  of 
some  regularly  recurring  action.  (See  Stere- 
oscopic Panopticon.) 

Panoramic  Camera.  A  camera  invented 
by  Mr.  Thomas  Sutton  was  called  a  "  pano- 
ramic camera,"  and  was  made  entirely  of 
brass,  and  carried  in  the  coat  pocket.  It 
was  ten  inches  long  and  semi-cylindrical, 
being  in  its  section  about  half  the  size  of  a 
small  tumbler.  It  was  intended  for  taking 
six  panoramic  pictures  about  4x1  J  inches. 
In  the  interior  there  were  five  partitions 
which  separated  the  pictures;  and  in  the 
flat  front  six  jackets  (fitted  with  caps)  for 
the  reception  of  the  lens.  The  pictures 
were  all  taken  upon  a  single  long  curved 
glass,  resembling  the  one-third  part  of  a  tall 
glass  tube  cut  lengthwise.  The  lens  was 
changed  by  putting  the  hands  into  a  black 
bag,  with  which  this  curious  little  camera 
was  covered,  when  changing  was  required. 
A  larger  size  for  15x6  inch  plates  was 
made  like  any  other  camera,  except  that  the 
dark-slide  or  plate-shield  was  curved  instead 
of  being  flat,  to  admit  curved  glass,  upon 
which  the  pictures  were  taken,  and  "Sut- 
ton's panoramic  lens  "  was  used.  (See  Mar- 
cellus  Cycloramic  Camera.) 

Panoramic  Lens.  The  invention  of 
Thomas  Sutton,  who  wrote  of  its  discovery 
as  follows :  I  was  one  day  holding  up 
against  the  light  a  round  glass  tumblerTialf- 
fiill  of  water,  and  I  observed  that  the  objects 


seen  through  the  water  were  magnified, 
while  those  seen  through  the  emnty  glass  at 
the  top  of  the  tumbler  were  diminished. 
Then  it  occurred  to  me  that  a  shell  of  glass 
having  concentric  inner  and  outer  circles  acts 
as  a  concave  lens ;  so,  in  order  to  achroma- 
tize my  sphere  of  water,  I  perceived  that  I 
had  only  to  make  the  outer  shell  of  glass 
thick  enough  and  fill  the  internal  spherical 
cavity  with  water,  and  the  thing  would  be 
done,  and  there  would  be  no  oblique  inci- 
dences of  the  marginal  pencils,  because  the 
lens  would  still  be  symmetrical.  This  idea 
was  eostatic,  and  I  set  to  work  to  carry  it 
out. 

Pantascopic  Camera.  This  name  was 
given  to  a  very  ingenious  panoramic  camera 
invented  by  J.  R.  Johnson  in  1862.  This 
camera,  which  rotated  on  a  circular  plate, 
could  be  made  to  include  the  entire  horizon 
upon  one  plate  with  equal  illumination  and 
definition  at  all  points. 

Pantascope.  An  objective  constructed  by 
Busch,  of  Rathenow,  consisting  of  two  equal 
achromatic  lenses  of  great  curvature,  includ- 
ing a  view  angle  of  105°;  to  be  used  for 
interiors,  architectural  pictures,  panoramas, 
etc. 

Paper  Negatives.  Take  good  Saxe  paper. 
Brush  it  in  all  ways  with  dilute  solution  of 
hydrochloric  acid  of  15  per  cent,  strength  to 
overcome  the  transparent  spots  that  so  fre- 
quently appear  during  development.  Wash 
free  from  acid  and  dry.  Make  the  paper 
sensitive  with  iodide  of  silver  by  solutions 


No.  1.  Silver  Nitrate    . 

Distilled  Water 
No.  2.  Potassium  Iodide 

Distilled  Water 


3  grammes. 
20C.C. 

3  grammes. 
20C.C. 


Now  pour  No.  2  solution  into  No.  1,  stir- 
ring constantly,  and  a  precipitate  of  silver 
iodide  is  formed.  Allow  the  precipitate  to 
settle  at  the  bottom  of  the  glass.  Pour  off" 
the  supernatant  liquid,  add  water,  stir,  and 
pour  off.  Repeat  this  operation  four  times, 
when  the  potassium  nitrate  should  be  elim- 
inated to  a  great  degree.  Dissolve  now  the 
silver  iodide  in 


Water      . 
Potassium  Iodide 


grammes. 


by  pouring  this  solution  on  the  silver  iodide 
and  stirring  well.  The  quantity  given  will 
hardly  effect  solution;  stir  constantly  and 
add  crystals  of  the  potassium  salt  until  the 
solution  is  of  a  milky  transparency. 
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Securely  pin  the  paper  upon  a  flat  board. 
A  good -si  zed  glass  tube  is  now  fitted  as  a 
brush  in  the  usual  wav  by  means  of  thread 
and  cotton  wool,  which  must  be  washed, 
both  thread  and  wool,  in  a  weak  solution  of 
alkali  in  water,  the  fibres  being  afterward 
carefully  rinsed  and  well  dried  in  a  dustless 
place. 

Coat  the  paper  uniformly  hj  brushing  in 
all  directions  till  the  surface  is  surely  cov- 
ered. When  but  partially  dry  the  paper  is 
immersed  in  a  dish  of  distilled  water,  all 
air-bubbles  being  carefully  removed  from 
the  surface. 

In  dish  No.  1  soak  two  minutes,  when  it 
must  be  removed  to  dish  No.  2,  and  again  to 
dish  No.  3. 

There  should  remain  upon  the  surface  a 

Erimrose-colored  silver  salt.  After  three 
ours'  washing  hang  to  dry.  Up  to  this 
time  it  has  been  quite  insensitive,  so  that  all 
operations  may  be  readily  conducted  in  semi- 
obscurity.  There  should  be  at  hand  a  large 
blank  book  of  C.  P.  blotting-paper.  In 
this  book  the  sheets  may  be  stored  flat  until 
desired  for  use.  When  needed  pin  upon  a 
flat,  clean  surface,  and  with  a  clean  brush 
coat  carefully  with 

No.  1   Silver  Nitrate    ...     5  grammes. 

Glacial  Acetic  Acid  .     8  c.c. 

Distilled  Water         .       .    50  c.c. 
No.  2.  Saturated  solution  gallic  acid  in  distilled 
water. 

Now,  climate  acts  upon  this  paper,  and  in 
a  warm  region  one  must  retard  the  silver 
nitrate  by  use  of  acetic  acid  (glacial),  which 
is  far  stronger  than  acetic  acid  as  commonly 
understood,  but  the  less  acid  used  the  more 
sensitive  the  paper.  Thus  one  may,  if  in 
the  Arctics  or  northern  country,  use  less,  and 
by  experiment  can  adapt  the  paper  to  his 
environment.  To  return  to  our  solutions. 
To  every  c.c.  of  No.  1  add  60  c.c.  of  dis- 
tilled water,  then  1  c.c.  of  No.  2  and  lastly 
30  c.c.  of  distilled  water.  There  must  be  at 
high  temperature  enough  water  added  so  that 
the  immediate  reduction  of  silver  will  not  take 
place.  Mix  the  solutions  thoroughly.  Ap- 
ply with  the  clean  unused  brush  plentifully 
to  the  before-coated  iodized  paper,  and  blot 
off"  all  excess  with  C.  P.  blotter.  Place  now 
the  sheets  back  to  back  with  a  sheet  of 
paper  between.  The  paper  is  most  sensitive 
when  moist ;  it  will,  however,  give  an  image 
dry.  To  expose  in  a  camera,  place  between 
two  pieces  of  glass  or  gum  well  upon  a 


piece  of  glass  and  it  will  take  the  place  of 
collodion  film. 

Expose  until  the  sky  line  appears.  De- 
velop upon  a  board  with  equal  parts  No.  1 
and  No.  2  with  water  as  already  given.  Ap- 
ply so  long  as  action  continues,  then  brush 
on  No.  2  until  shadows  dim ;  quickly  arrest, 
or  veiling  takes  place. 

If  undertimed  use  more  No.  1 ;  if  over- 
timed more  No.  2.  Taste,  care,  artistic 
knowledge,  will  enable  one  to  produce  a  pic- 
ture, while  the  rule-of-thumb  workman  will 
secure  the  usual  mediocre  results.  Fix  in 
solution : 


Hyposulphite        ....    60gra: 
Water 1  litre. 

One  may  know  when  fixation  is  complete 
by  the  disappearance  of  the  yellowish  silver 
iodide.  Wash  well  until  hypo  is  all  elimi- 
nated, say  three  hours.  Test  upon  corners 
for  this  by  iodine  test,  by  brushing  a  weak 
solution  of  the  prepared  iodine  over  the 
back  at  one  corner.  The  absence  of  all 
color  denotes  the  presence  of  hypo.  One 
m^y  test  by  test-tube,  but  the  test  on  the 
back  offers  security.     Dry  carefully. 

The  next  step  is  to  prepare  the  flexible 
and  unbreakable  negative  for  use.  Heat  an 
iron  (flat  iron)  so  hot  as  to  melt  wax  readily. 
Bring  a  cake  of  the  purest  white  wax  in  con- 
tact with  it,  and  traverse  the  negative  until 
it  is  translucent  except  the  sky.  Any  excess 
remove  by  blotting-paper.  Do  not  overheat, 
or  the  grain  will  show.  If  any  spots  come 
up  remove  by  dilute  hydrochloric  acid.  It 
is  for  this  reason  one  must  be  absolutely 
certain  that  no  hypo  remains  in  print,  for  if 
the  acid  be  applied  the  picture  will  go  if 
hypo  be  present.  Wash  well  after  the  acidi- 
fying- 

Absolute  cleanliness,  carefiil  filtration,  the 
purest  of  water,  must  be  insisted  upon.  Try 
prints  for  negatives,  such  as  maps.  Next  a 
picture  with  half-tones  by  aid  of  gas  burner. 
Then  the  camera  may  be  used.  Light  will 
change.  Note-book  should  show  careful 
record  at  all  hours  and  seasons.  The 
process  is  most  useful  for  the  traveller,  as 
all  needed  appliances  may  be  carried  with 
camera  and  tripod.  Dishes  that  fold  may  be 
made  of  enamelled  cloth. — C.  Ashleigh  Snow. 

Paper  Positives.  Impressions  taken  upon 
paper  from  a  negative.     (See  Papyrograph,) 

Papyrine.  Paper  resembling  parchment 
and  possessing  many  of  its  qualities.     To 
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-prepare,  dip  white  unsized  paper  for  half  a 
minute  in  strong  sulphuric  acid,  and  after- 
ward in  water  containing  a  little  ammonia ; 
when  dried  it  has  the  appearance  and  tough- 
ness of  parchment.  Mr.  W.  E.  Gaine  directs 
the  paper  to  be  immersed  in  strong  sulphuric 
acid  diluted  with  half  its  bulk  of  water  for 
a  moment,  allow  to  cool,  and  then  wash  it 
in  plenty  of  water,  and  afterward  in  weak 
ammonia.  This  paper  becomes  of  such  ex- 
traordinary tenacity  that  whereas  a  band 
of  the  original  paper  of  about  an  inch  in 
width  breaks  under  a  weight  of  seven  or 
eight  pounds,  in  its  modified  condition  it  will 
support  nearly  a  hundredweight.  This  paper 
is  well  adapted  to  papyrographs  or  positive 
prints.  The  impression  may  be  printed  after 
the  paper  has  been  treated  as  above,  or  the 
finished  pictures  may  be  immersed  without 
fear  of  injury. 

Papyrograpli.  Photographic  positive 
prints  on  papyrine. 

Papyrotypy.  This  is  a  modification  of  the 
photo-lithographic  process,  in  which  paper 
IS  used  as  the  support  instead  of  metal  or 
stone. 

Papyrotypy  affords  a  printing  process  giv- 
ing black  lines  on  white  ground.  A  paper 
prepared  with  chrome-gelatine  and  dried  is 
exposed  in  a  printing  frame  under  a  line 
negative,  placed  in  an  alum  solution,  dried 
with  blotting-paper,  rolled  in  with  litho- 
graphic ink.  It  is  then  finally  washed  in 
water  till  the  ground  is  pure  white.  From 
such  a  print,  if  lithographic  transfer-ink  be 
used,  a  number  of  duplicates  may  be  ob- 
tained in  the  press. 

Paraffin.  A  crystalline,  white,  pliable 
mass,  insoluble  in  water ;  with  difliculty  solu- 
ble in  alcohol,  very  soluble  in  ether  and 
volatile  oils.  A  solution  of  it  in  benzine  can 
be  used  for  polishing  paper  pictures.  Used 
also  on  dry  cork  stopples. 

Parallel  Rays.  Parallel  rays  are  those 
which  proceed  equally  distant  from  each 
other  through  their  whole  course. 

Paramidoplienol.  CgH^NHaOH.  A  de- 
veloping agent  chemically  allied  to  hydroqui- 
none  and  eikonogen,  introduced  by  Andresen 
in  1891,  in  the  form  of  brownish  crystallized 
powder,  readily  soluble  in  hot  water.  By  the 
aid  of  acids,  salts  are  obtained  from  para- 
midophenol  which  are  easily  soluble  in 
water,  of  which  hydrochloric  paramido- 
phenol  is  an  example;  this  salt  combined 
with  carbonate  of  potash  gives  an  excellent 


developer.  Rodirwl  is  the  name  given  to  a 
concentrated  solution  of  one  of  the  salts  of 
paramidophenol,  which  is  the  form  generally 
used  in  this  country. 

For  development  with  paramidophenol, 
take 


Water . 

Sulphite  of  Soda 
Carbonate  of  Soda 
Paramidophenol 


1000  part*. 

200     " 

100     •• 

12      •• 


This  gives  an  energetic  developer,  and  is 
specially  adapted  for  short  exposures. 

Another  formula,  given  by  Messrs.  Lu- 
midre  in  1892,  is  as  follows : 


Sulphite  of  Soda  (25  per  cent,  solu- 
tion)          1000  parts. 

Paramidophenol      .       .       .       .  20     " 

Caustic  Lithia 5     " 


Rodinol,  as  received  in  the  commercial 
concentrated  form,  requires  diluting  with  50 
parts  of  water  for  negatives,  and  100  parts 
of  water  when  used  for  development  of  bro- 
mide paper.  The  advantages  of  rodinol  as  a 
developer  are  stated  as  follows :  If  the  bot- 
tled solution  becomes  discolored  its  develop- 
ing power  is  not  impaired ;  it  does  not  cause 
the  slippery,  soapy  feeling  common  with 
developers  when  much  alkali  is  used  in  the 
bath;  does  not  get  "muddy,"  is  clean  in 
action,  does  not  attack  the  gelatine  film  or 
cause  frilling,  and  gives  good  density  and 
gradation. 

Rodinol  gives  softer  negatives  than  hydro- 
quinone,  with  a  clear  gray-black  image. 
Over-exposure  can  be  controlled  by  the  addi- 
tion of  water  to  the  developer  in  use,  or  a 
small  quantity  of  potassium  bromide,  which, 
however,  must  be  used  carefully. 

Parchment  Paper.     (See  Papyrine.) 

Paste.  A  solution  of  starch  or  wheat  flour, 
made  by  first  mixing  with  cold  water,  and 
then  boiling,  constantly  stirring,  until  of  a 
proper  consistence.  Serves  to  mount  photo- 
graphs. 

Paste-Brush.  This  device  is  described 
by  Mr.  Emil  Frey  as  follows :  It  is  composed 
of  an  ordinary  wire  cork-extractor  and  a 
piece  of  sponge,  with  a  ring.  After  using 
the  sponge  should  be  removed,  washed,  and 
laid  aside  for  fiiture  use.  A  brush  of  the 
same  construction  is  helpftil  in  the  dark- 
room for  removing  the  surplus  water  from 
dry  plates  after  washing.  It  will  absorb  the 
water  and  particles  of  sand  more  quickly 
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than    a    camel's-hair  brush.      To    prevent 
corroding  the  wires  should  be  kept  dry. 


Fig.  150. 


FiQ.  151. 


Pastel  Painting.  Coloring  photographs 
with  pastel  colors.  The  materials  employed 
are  soft  crayons  or  chalks  of  various  shades 
and  colors,  and  some  pumice  paper  stretched 
on  frames,  of  which  there  are  many  sizes, 
artists  preferring  pumice  paper  as  being  less 
liable  to  hurt  the  skin  of  the  fingers  in  the 
blending  together  of  the  colors  after  they 
are  laid  on  the  paper,  for  in  pastel  painting 
the  work  is  entirely  done,  or  ought  to  be 
done,  with  the  fingers  and  the  palm  of  the 
hand.  The  intended  subject  having  been 
lightly  sketched  in  with  charcoal,  proceed  to 
lay  on  the  colors,  always  commencing  to  work 
from  the  top,  carefiilly  blending  them  to- 
gether with  the  fingers  in  order  to  put  on  the 
necessary  tints.  The  crayons  should  not  be 
cut  or  pointed,  excepting  when  some  little 
finishing  touches  are  desired  to  be  given  to 
the  features  and  hair,  but  should  be  gently 
rubbed  on  the  paper,  one  color  over  another, 
and  blended  into  form  with  the  fingers ;  by 
which  means  a  marvellous  delicacy  and  soft- 
ness can  be  procured.  The  shading  is  done 
by  what  is  termed  cross-hatching.  Some 
pastel  painters  employ  a  stump,  either  of 
paper  or  leather,  but  you  will  always  find 
that  results  of  a  far  more  satisfactory  nature 
are  arrived  at  by  working  the  entire  picture 
with  the  fingers  alone,  and  by  a  careful 
manipulation  of  the  colors  an  effect  is  ob- 
tained almost  equaling  in  stren^h  and  beauty 
that  of  oil  colors,  combined  with  that  delicacy 


and  transparency  which  is  an  essential  qual- 
ity in  the  highest  portrait  painting.  For  all 
large  surfaces,  such  as  backgrounds,  etc.,  the 

{)alm  of  the  hand  should  be  used  in  manipu* 
ating  the  colors  after  laying  them  on  the 
paper.  It  will  be  found  that  when  working 
with  the  crayons  they  are  apt  to  break  of 
themselves,  and  the  sharp  ed^es  thus  acquired 
will  be  of  appreciable  benefit  in  helping  the 
student  to  produce  the  form  he  seeks  to 
achieve.  It  is  important  that  great  care 
should  be  exercised  in  laying  on  the  colors 
so  as  to  avoid  too  frequent  coatings,  which 
tend  toward  opaqueness.  The  chief  aim  to 
be  sought  in  pastel  painting  should  be  trans- 
parency, combined  with  freshness  of  color. 
Different-colored  papers  are  sold  for  working 
on  with  crayons,  but  that  of  a  yellowish  hue 
is  considered  the  best  for  pastels.  Should  it 
be  found  necessary  to  efface  any  color  from 
the  work,  recourse  should  be  had  to  a  sable 
or  hog-hair  brush,  with  which  the  offending 
color  is  easily  dusted  off".  Should,  however, 
any  small  particle  still  remain  on  the  work, 
it  must  be  gently  blown  away.  Pastel  paint- 
ings are  usually  covered  with  glass  in  order 
to  protect  them.  This  is  advisable,  although 
there  is  a  way  of  so  fixing  the  colors  as  not 
to  make  this  obligatory. 

Pellicle.  A  thin  skin  or  film;  a  thin, 
saline  crust  formed  on  the  surface  of  a  solu- 
tion of  salt  evaporated  to  a  certain  degree. 
This  pellicle  consists  of  saline  particles 
crystallized.  The  name  is  given  to  film  nega- 
tives. 

Pen-Drawing.  A  term  applied  to  a  relief- 
line  method  upon  zinc  or  copper.  "  A  pro- 
fession without  a  professor,"  says  that 
eminent  pen-artist,  Joseph  Pennell.  The 
materials  needed  are  few,  and  the  skill 
demanded  is  considerable. 

White  Bristol  board  of  good  thickness — 
say  150  pounds — Higgins'  waterproof  black 
ink,  some  J  pens  for  heavy  lines,  some  Gil- 
lott's  No.  303  and  No.  404,  and  for  very 
heavy  work,  where  blots  of  ink  are  left  in 
shadow,  a  brush  to  wash  them  in.  Effective 
work  is  done  by  laying  flat  washes  of  color 
or  ink  over  all  the  pencilled  shadows,  and 
then  following  the  same  when  dry  by  effective 
pen-work. 

The  best  work  for  the  pen-artist  is  Chap- 
man's American  Drawing-Book,  the  work 
being  all  done  in  line,  the  pages  183  to  193, 
treating  of  cast  shadows,  being  of  special 
value.     Next  in  usefiilness  is  Progressive  Art 
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Studies,  by  George  C.  White,  parts  C  and  D 
being  very  valuable. 

The  work  is  best  begun  by  laying  in  the 
shadows.    Indicate  shape  and  direction  with 

f)encil.  A  good  rule  for  shadows  is  to  let  the 
ines  run  in  the  direction  of  the  surface  upon 
which  they  fall. 

For  the  expression  of  space  use  finer  pens 
in  the  distance  than  on  foreground.  Clouds 
can  be  easily  broken  up  by  Chinese  white 
after  lines  are  dry.  Avoid  too  much  cross- 
hatching.  Blue  prints  from  negatives  of 
landscape,  or  snap-shots  of  street-life  scenes, 
animals  in  motion,  etc.,  are  easily  outlined 
in  the  waterproof  ink  before  named.  The 
print  when  dry  can  be  bleached,  leaving  the 
pen-inked  outlines.  The  work  can  now  be 
finely  finished.  The  size  of  each  should  be 
at  least  twice  as  large  in  drawing  as  the 
block  is  to  be  when  etched.  Beautiful  initial 
letters  can  be  done  in  this  manner,  which 
when  reduced  one-half  in  the  camera  will 
compare  favorably  with  engraved  work. 
AVayside  bits,  tangled  vines,  picturesque  cor- 
ners, can  all  be  used  to  good  purpose  in  this 
manner,  and  the  beginner  can  vie  with 
experienced  artists  in  respect  to  good  draw- 
ing. Photo-etchers  produce  relief-line  plates 
cheaply  when  the  drawing  is  furnished. 
With  a  rectilinear  lens  views  of  buildings 
in  one's  own  town,  doorways,  monuments, 
interiors,  etc.,  can  all    be  thus  produced. 

Chalk  plates  are  plates  coated  with  a  prepa- 
ration through  which  the  pen-draughtsman 
cuts  with  a  point  down  to  the  metal.  The 
method  of  work,  so  far  as  line  is  concerned, 
is  much  the  same.  A  bit  of  thick  gelatine  is 
placed  over  the  photograph  of  any  celebrity 
to  be  spoken  of  in  the  newspaper.  With  a 
good  point  the  tracing  is  carefully  made. 
The  lines  should  be  deep  and  bold.  Into  these 
lines  now  force  some  dry  vermilion  or  ultra- 
marine blue  by  rubbing  with  the  palm  of  the 
hand.  Now  turn  the  gelatine  over  and  hold 
firmly  upon  the  chalk  plate  and  forcibly  rub 
with  an  ivory  paper-folder  over  all  the  out- 
lines. The  image  will  be  reversed  upon  the 
chalk  surface.  Now  cut  with  the  point  pro- 
vided down  to  the  metal.  Cross-hatch  the 
shadows  under  eyebrows,  ears,  on  coat  and 
in  hair.  The  stereotyper  can  finish  a  plate 
in  an  hour,  all  blocked  ready  for  locking  up 
with  type.  By  this  method  any  newspaper 
is  easily  illustrated  from  the  photograph  or 
blue-print  on  the  same  day  the  event  de- 
scribed takes  place. 


Blue-prints  of  vacation  hand-camera  ram- 
bles are  readily  outlined,  bleached,  pressed, 
and  bound  with  bromide-print  covers,  Umeo. 
in  sepia  or  other  colors,  affording  elegant 
gifts  for  friends  or  for  exchange  with  co- 
workers. 

Very  artistic  pictures  are  possible,  if  toned 
to  black  and  retouched  with  white  and  gray 
in  high-lights  and  half-tones,  and  then 
worked  up  with  the  pen.  — C.  Ashleigh  Snow. 

Pen  Process-Drawing.     (See  Technioue.) 

Penetrating  Varnish.  A  varnish  which 
has  the  property  of  projecting  colors  through 
a  substance  such  as  paper  or  the  collodion 
film.  Solutions  of  Canada  balsam  in  turpen- 
tine, or  olive  oil,  or  oil  of  lavender  are  of 
this  nature.     (See  Varnish.) 

Penta-tetrathionate.  A  salt  formed  by 
the  union  of  pentathionic  acid  with  a  base, 
and  is  produced  in  the  toning  bath  by  the 
reaction  of  the  sulphurous  acid  upon  the 
hyposulphite  of  soda,  first  forming 

Pentathionic  Acid.  An  acid  composed  of 
five  atoms  of  sulphur  and  five  atoms  of 
oxygen. 

Perchloride  of  Iron.  This  salt  should  be 
prepared  by  boiling  peroxide  of  iron  in  hy- 
drochloric acid  and  evaporating  and  crys- 
tallizing. The  perchloride  of  iron  is  some- 
times used  as  a  toning  agent.  The  formula 
is  as  follows : 

strong  solution  of  Perchloride 

of  Iron          ...        .6  fluidounces. 
Hyposulphite  of  Soda     .        .     4  ounces. 
Nitrate  of  Silver       .       .       .30  grains. 
Water 8  ounces. 

Dissolve  the  hyposulphite  in  7  ounces  of 
water,  the  nitrate  of  silver  in  the  remaining 
1  ounce ;  then  pour  the  perchloride  of  i  ron  into 
the  solution  of  hyposulphite  by  degrees, 
stirring  all  the  time.  The  addition  of  the 
iron  salt  strikes  a  fine  purple  color,  but  this 
soon  disappears.  When  the  liquid  has  be- 
come again  colorless,  which  it  does  in  a  few 
minutes,  add  the  nitrate  of  silver,  stirring 
briskly.  A  toning  bath  prepared  with  the 
perchloride  of  iron  will  be  ready  for  use  in 
twelve  hours,  but  it  will  be  more  active 
at  the  expiration  of  a  week.  The  solution 
is  acid  to  test  paper,  and  milky  from  a  de- 
posit of  sulphur,  which  must  be  filtered 
out. 

The  addition  of  silver  is  made  in  order  to 
produce  a  portion  of  hyposulphite  of  silver 
in  the  bath;  the  presence  of  a  silver  salt 
having  been  found  to  modify  the  tint  of  the 
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posiiives  and  to  prevent  their  quickly  turn- 
injr  vellow.  —  I/tinhrlr/t. 

Perchloride  of  Lead.  PlClj.  A  white 
jiret'ipitate,  barely  soluble  in  cold  water, 
very  soluble  in  '  hot  water,  concentrated 
muriatic  acid,  and  especially  in  hyposul- 
phite of  soda.  In  combination  witn  the 
latter  it  serves  as  a  toning-bath  for  positives. 

Periscope.  A  double  symmetrical  objective, 
constructed  by  Steinheil,  including  a  view- 
angle  of  100^ 

Permanence.  The  property,  in  negative 
or  positive  photographic  productions,  of  re- 
sisting the  destructive  atmospheric  agents. 
(See  Fading^ 

Permanganate  of  Potash.  A  red  salt, 
formed  by  the  union  of  manganic  acid  and 
potassa.  A  dilute  solution  of  permanganate 
of  potash,  prepared  by  dissolving  from  ^  to 
2  grains  of  the  salt,  according  to  its  purity, 
in  1  gallon  of  distilled  water,  affords  a  con- 
venient mode  of  testing  paper  positives  as 
regards  their  power  of  resisting  oxidation; 
and  to  an  experienced  eye  it  will  prove  the 
presence  or  absence  of  hyposulphite  of  soda, 
the  smallest  trace  of  which  is  sufficient  to 
remove  the  pink  color  of  the  permanganate. 
It  is  a  powerful  oxidizer,  decomposing  and 
bleaching  organic  impurities.  It  is  used, 
drop  by  drop,  to  clear  discolored  silver- 
baths  ;  also  to  strengthen  and  color  carbon 
pictures. 

Permeable.  That  may  be  passed  through 
without  rupture  or  displacement  of  its  parts, 
as  solid  matter;  applied  particularly  to  sub- 
stances that  admit  the  passage  of  fluids. 

Permeate.  To  pass  through  the  pores  or 
interstices  of  a  body;  to  penetrate  or  pass 
through  a  substance  without  rupture  or  dis- 
placement of  its  parts;  applied  particularly 
to  fluids  which  pass  through  substances  of 
loose  texture. 

Peroxide  of  Hydrogen.  Sometimes  called 
oxygenated  water,  is  formed  by  decomposing 

Seroxide  of  barium  by  sulphuric  or  hydro- 
uoric  acid.  It  contains  twice  as  much 
oxygen  as  water,  and  is  characterized  by 
most  remarkable  properties.  It  is  a  syrupy 
liquid,  sp.  gr.  1.45,  transparent,  colorless, 
and  almost  inodorous,  but  possessed  of  a 
most  nauseous  and  astringent  taste.  It  is  a 
powerful  bleaching  agent,  and  when  applied 
to  the  skin  for  any  length  of  time,  whitens  and 
destroys  its  texture.  It  can  be  preserved  only 
at  a  temperature  of  59°  F.  Heat  rapidly  de- 
composes it  into  water  and  oxygen  gas,  and 
18 


at  212  F.  it  explodes.  The  mere  contact  of 
carbon,  many  of  the  metals  and  metallic 
oxides  also  occasions  its  instantaneous  de- 
composition, accompanied  by  an  explosion 
and  evolution  of  light.  In  the  collodion  pro- 
cess this  substance  plays  an  essential  part. 
It  is  regularly  present  at  the  production  of 
glass  pictures,  and  exercises,  according  to 
the  conditions,  now  a  favorable,  now  an  un- 
favorable influence.  The  action  of  this  body 
seems  to  be  one  of  the  causes  why  in  the 
collodion  process  the  sensitiveness  of  the 
film  is  so  much  superior  to  others.  Per- 
oxide of  hydrogen  is  recommended  for  re- 
moving the  last  traces  of  hypo  from  portraits. 

Perspective,  Photograpnic.  In  a  city  we 
must  represent  a  building  80  feet  long  and 
45  feet  high  to  cover  6i  x  8J  plate.  What 
lens  shall  we  use  at  a  distance  of  80  feet,  at 
which  we  are  compelled  to  expose?  We  de- 
sire the  image  to  be  6  inches  in  breadth.  80 
feet  X  12  =  960  inches  --  6  =  160  times  the 
amount  of  reduction. 

Forty-five  feet  high  X  12  =  540  inches  -f- 
160  the  amount  of  reduction  will  give  a 
building  Sy^j  inches  high.  960  the  length, 
-^  160  the  reduction  gives  a  6-inch  focal 
length  lens.  The  sky  and  landscape  acces- 
sories will  fill  the  rest  of  the  plate. 

The  most  pleasing  perspective  in  a  picture 
is  secured  by  the  use  of  such  a  lens  as  will 
project  the  image  upon  the  ground-glass  at 
a  distance  of  one-half  the  nominal  height  of 
the  object  from  its  base. 

A  word  as  to  size  of  image.  We  are  using 
an  8  J  inch  focus  lens.  We  are  distant  from  a 
vessel  250  feet  long,  lying  at  anchor  in  the 
river  200  yards  distant.  What  will  be 
the  length  of  the  image  on  the  plate? 
200  yards  X  3  feet  =  600  feet  X  12  =  7200 
inches.  7200  inches  -=-  8^  feet  of  lens  = 
847  times  the  reduction.  Length  of  vessel 
is  250  feet  X  12  =  3000  inches.  3000  inches 
divided  by  847,  the  times  reduced,  gives  3J 
inches  as  the  length  on  the  plate.  We  can 
remove  one  lens  and  get  a  longer  focus. 
Suppose  the  image  is  2  inches  with  an  8i  foot 
combination,  and  we  desire  it  to  be  4  V  inches ; 
what  should  be  the  focus  of  the  single  lens 
by  proportion  ?  As  2  inches  :  4^^ : :  8^  ;  18^ 
incnes  the  pull  of  the  single  lens  approxi- 
mately. 

In  selecting  a  battery  of  lenses  for  work 
afield,  these  rules  are  an  Hid  in  making 
judicious  expenditure  for  the  camera  in 
use. — C.  Ashleigh  Snow. 
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Perspective,  Violent.  What  ia  termed 
violent  perspective  occurs  when  objects  are 
next  or  near  to  the  eyes.  They  then  appear  out 
of  proportion  with  the  larger  objects  in  the 
work,  and,  although  according  to  rule,  they 
appear  false  in  effect  to  the  eye.  To  avoid  this, 
a  point  of  distance  is  chosen  that  will  look 

o._i^»^  Fig.  152. 


agreeable.  The  farther  this  point  is  removed 
the  more  level  the  ground  appears,  as  shown. 
Pertinate  Stop.  A  diaphragm  for  view 
lenses  for  the  purpose  of  modifying  the  light 
of  the  sky  and  the  distant  parts  of  the  land- 
scape. A  disk  of  card-board  or  thin  metal 
being  cut  so  as  to  fit  with  the  cap  of  the  lens, 
a  semi  or  semi-lunar  portion  is  cut  out,  and 
the  remaining  portion  indented  like  the 
teeth  of  a  comb ;  this  being  placed  in  front 
of  the  lens,  and  the  usual  stop  being  also  used 
behind  the  lens,  the  light  of  the  sky  is  consid- 
erably modified  and  the  illumination  ren- 
dered much  more  equal. 
Petroleum.  (See  Naphtha.) 
Petzval's  New  Lens.  (See  Orthographic 
Lens.) 

Phenol-Phthalein.      CjoHi^O^.     Derived 
from  phthalophenone.     Colorless  substance, 
insoluble  in  water,  soluble  in  alcohol.     Used 
in  the    preparation 
Fig.  153.  of  test-paper  which 

remains  uncharged 
in  organic  acids,  but 
reddens  in  alkalies. 
Philadelphia 
Photographer. 
The  name  of  a  maga- 
zine instituted  in  the 
year  1864,  and  edited 
continuously  since 
then  by  Edward  L. 
Wilson.  The  engrav- 
ing is  from  the  obverse  of  a  gold  medal 
offered  many  years  ago  to  photographers  for 
excellent  procJtictions.  The  periodical  is 
now  published  as  Wilson's  Photographic 
Magazine,  in  New  York. 


Phenylamine.  (See  Aniline.)  Used  in  the 
manufacture  of  cyanin  arid  methyl-orange, 
which  are  employed  in  photography  as 
color  sensitizers. 

Phosphate.  A  union  of  phosphoric  acid 
with  a  base. 
Phosphate  of  Ammonia.  This  salt  is 
prepared  by  adding  am- 
monia to  concentrated  phos- 
phoric acid  until  a  precipi- 
tate appears;  after  which, 
by  a})plying  heat,  the  pre- 
cipitate will  be  dissolved 
from  the  solution,  and  upon 
cooling,  the  crystals  will  be 
formed. 

Phosphate  of  Lime. 
To  prepare  this  salt,  take 
of  bones  calcined  to  whiteness  and  re- 
duced to  powder,  1  part;  dilute  muriatic 
acid  and  water,  each  2  parts;  digest  for 
twelve  hours,  filter  and  precipitate  by  liquor 
ammonia;  well  wash  the  precipitate  and 
dry  it. 

Phosphate  of  Lithia.  To  prenare  this 
salt,  add  phosphoric  acid  to  a  caroonate  of 
lithia,  warming  the  solution,  when  the  car- 
bonic acid  will  be  expelled  and  the  phos- 
phate of  lithium  is  precipitated  in  white 
flocks. 

Phosphate  of  Silver.  A  compound  re- 
sulting when  phosphate  of  soda  is  added 
to  the  nitrate  of  silver.  This  salt  is  com- 
posed of  1  part  of  oxide  of  silver,  and  1  part 
of  phosphoric  acid.  It  was  first  applied  to 
photographic  purposes  by  Mr.  Fry,  but  with 
limited  success.  Dr.  Fyfe  gives  a  process 
for  preparing  paper  for  photographic  use,  as 
follows :  "  The  paper  is  first  soaked  in  the 
phosphate  of  soda  and  then  dried ;  after 
which  the  nitrate  of  silver  is  spread  over 
one  side  with  a  brush;  the  paper  again 
dried,  and  afterward  again  put  through  the 
salt,  by  which  any  excess  of  silver  is  con- 
verted by  phosphate.  As  thus  prepared,  it 
acquires  a  yellow  tinge,  which  becomes 
black  by  exposure  to  light."  Dr.  Fyfe  has 
given  a  process  for  applying  the  phosphate 
of  silver,  mixed  as  a  paint,  on  metal,  glass, 
or  paper.  It,  however,  requires  the  skill  of 
an  artist  to  produce  an  even  surface,  and 
unless  a  uniform  ground  is  given  the  pic- 
ture is  deformed  by  waving  lines  of  different 
shades?     (See  Phosphate  Printing  Process.) 

Phosphate  of  Sodium  (of  soda).  Na^HPO*, 
colorless  bars,  decomposing  in  the  air,  and 
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very  soluble  in  water.  Reaction  alkaline. 
Used  in  the  toning-bath  for  counteracting 
acid  (blue-violet  tones). 

Phosphate  Printing  Process.  An  obso- 
lete process,  the  invention  of  Mr.  Maxwell. 

Phosphorescence.  The  property  of  cer- 
tain bodies  to  be  luminous  in  the  dark  after 
having  been  exposed  to  light  for  a  while. 
To  this  class  belong  sulphide  of  calcium,  the 
diamond,  fluss-spath,  white  paoer,  and  egg- 
shells. Phosphate  of  lime  ana  some  varie- 
ties of  fluss-spath  become  phosphorescent 
by  heat  also.  (See  Luminous  Paint.) 
*  Phosphoretted  Hydrogen.  Phospho- 
retted  hydrogen  gas  affects  the  revival  of 
metal  silver,  and  the  surface  produced  by 
its  means  is  of  a  fine  steel-blue,  which  color 
arises  from  a  portion  of  phosphorus  having 
entered  into  combination  with  the  silver. 
Owing,  however,  to  the  danger  of  using  this 
gas,  it  is  not  safe  to  operate  with. 

Phosphorography.    The  photographic  re- 

f)roduction  of  pictures  directly  or  indirectly 
uminous  in  the  dark  by  contact  upon  a 
phosphorescent  surface.  Warnerke's  sensi- 
tometer  works  on  this  principle. 

Phosphoroscope.  This  instrument,  the 
invention  of  M.  Becquerel,  consists  either  of 
a  disk  or  a  cylinder  about  an  inch  in  diam- 
eter, and  six  or  seven  inches  long,  so  arranged 
that  a  portion  of  its  surface  shall  be  inclosed 
within  a  tight  box  containing  an  electric 
light,  and  about  three-fourths  of  the  surface 
exposed  to  the  view  of  a  spectator  in  a  dark- 
chamber,  the  spaces  between  the  box  and 
cylinder  on  either  side  being  carefully 
covered  with  black  velvet  so  as  to  prevent 
the  passage  of  light.  The  cylinder  covered 
with  the  substance  to  be  examined  is  then 
made  to  revolve  about  three  hundred  times 
in  a  second,  and  as  a  twentieth  part  of  a 
revolution  would  be  sufficient  to  bring  a  por- 
tion of  the  cylinder  from  the  inside  to  the 
outside,  it  is  evident  that  a  phosphorescent 
effect  lasting  only  one  sixteen-hundredth 
part  of  a  second  would  become  visible. 

Phosphorus.  A  non-metallic  element 
found  distributed  throughout  the  animal 
and  vegetable  kingdoms.  Insoluble  in 
water;  soluble  in  ether,  benzine,  turpen- 
tine, and  bisulphide  of  carbon.  If  a  solution 
of  phosphorus  in  bisulphide  of  carbon  is 
prepared  and  poured  over  a  lithographic 
stone,  and  this  dried  in  the  dark,  a  surface 
sensitive  to  light  is  obtained.  Such  a  sur- 
face, printed  under  a  negative  for  half  an 


hour,  and  washed  with  bisulphide  of  carbon, 
gives  an  image  which  will  take  lithographic 
ink,  and  may  be  printed  from  in  the  usual 
way. 

Photo-Chemical  Induction.  Chemical 
affinity,  or  the  force  which  regulates  the 
chemical  combination  of  two  bodies,  is  like 
all  other  forces,  a  certain  definite  quantity. 
Hence  it  is  erroneous  to  say  that  under  dif- 
ferent circumstances  the  same  body  can 
possess  different  affinities;  more  correctly 
we  should  say,  that  in  the  one  case  the 
bodies  are  able  to  follow  the  chemical  attrac- 
tion of  their  molecules,  whilst  in  another 
case  opposing  forces  render  this  combination 
impossible.  These  opposing  forces  may  be 
considered  as  resistances  similar  to  those 
exerted  in  the  passage  of  electricity  through 
conductors,  in  the  distribution  of  magnetism 
in  steel,  and  in  the  conduction  of  heat.  We 
overcome  these  resistances  when  by  agita- 
tion we  increase  the  formation  of  a  precipi- 
tate, or  by  insolation  effect  a  decomposition. 

We  call  the  act  by  which  these  resist- 
ances to  combination  are  lessened,  and  the 
formation  of  a  "  chemical  compound"  pro- 
moted, "  chemical  induction ;"  and  we  spe- 
cify this  as  a  photo-chemical,  thermo-chemi- 
cal,  or  idio-chemical,  according  as  light, 
heat,  electricity,  or  pure  chemical  action  is 
the  force  which  promotes  the  combination. 

Photochemigraphy.  A  process  of  mak- 
ing, in  a  photographic  way,  zinc  cliches  print- 
able in  a  printing-press,  from  line-drawings 
(without  half-tones).  The  negative  is  either 
printed  on  a  light-sensitive  zinc  plate  or 
transferred  to  it  by  means  of  transfer-paper. 
The  plate  is  then  etched,  the  picture  ap- 
pearing raised.  It  is  printed  from  the  same 
as  a  woodcut. 

Photo-Chemistry.  That  branch  of  the 
science  of  chemistry  which  treats  of  the  phe- 
nomena of  photography.  It  is  divided  into 
three  parts;  1.  The  T^ieory  of  photographic 
processes ;  2.  The  Practice,  or  manipulating 
details  ;  and  3,  The  Laws  of  chemistry,  with 
the  principal  properties  of  the  substances, 
elementary  or  compound,  which  are  em- 
ploved  in  the  art. 

Photo-Chloride.  AgsCljAgjO.  (Hodgkin- 
son).  The  brown  product  formed  from  chlo- 
ride of  silver  by  exposure  to  light.  Accord- 
ing to  Carey  Lea,  a  chemical  combination 
of  chlorate  and  chloride,  which  is  said  to  be 
more  stable  than  the  pure  chlorate.  He  dis- 
criminates according  to  the  color  of  photo- 
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chlorides,  considering  the  pink  modification 
as  best  adapted  for  heliochromy. 

Photo-Cnromo-Typograpliy.  The  name 
given  in  Europe  to  the  process  by  which 
prints  in  colors  are  produced  in  the  printing- 

Eress  from  two  or  more  photo-engraved  relief 
locks, 

Photo-Chromatic  Printing.  This  is  a  pro- 
cess for  printing  photographically  upon 
textile  fabrics,  and  is  the  invention  of 
Mr.  R.  Smith,  of  Blackford,  England,  who 
gives  the  following  imperfect  account  of  his 
process : 

A  tissue,  vegetable  or  animal,  no  matter 
which,v  plunged  in  a  chemical  solution,  then 
dried  in  obscurity,  is  made  sensitive  to  the 
action  of  the  light.  It  is  then  exposed  to 
the  light,  in  the  presence  of  the  model  to  be 
reproduced ;  and  after  undergoing  the  actinic 
action  of  the  solar  rays  it  is  placed  in  a  solu- 
which  develops  the  colors  and  renders  them 
permanent;  this  is  the  fixing  operation, 
after  which  it  is  washed,  etc. 

The  machine  for  printing  is  composed  of 
a  simple  rectangular  frame  mounted  on  feet 
like  an  ordinary  table.  This  frame  has  on 
one  side  a  roller,  and  on  this  roller  the  stuff 
is  wound,  properly  prepared  to  be  printed  on. 

From  this  roller  the  stuff  moves  on  the 
table  and  passes  under  a  sheet  of  glass,  on 
which,  by  means  of  a  combination  of  opaque 
or  transparent  pieces,  scraps  of  paper  for 
example,  a  design  has  been  drawn  for  repro- 
duction. Every  portion  of  the  fabric  that 
the  pane  of  glass  covers  remains  under  it 
long  enough  to  undergo  the  chemical  action 
of  the  light,  and  it  is  easily  understood  that 
this  acts  on  those  portions  of  the  fabric 
which  remain  exposed  to  the  solar  rays,  those 
portions  which  are  sheltered  behind  the 
scraps  of  paper  forming  the  design  being 
necessarily  preserved.  As  long  as  the  ex- 
posure continues  the  fabric  remains  in  con- 
tact with  the  lower  face  of  the  glass.  This 
contact  is  thus  obtained :  the  exposed  por- 
tion of  the  stuff  lies  on  a  cushion  composed 
of  deal-board  covered  with  several  folds  of 
flannel,  and  two  springs  one  at  each  end 
press  this  cushion  against  the  glass. 

As  soon  as  the  chemical  action  is  pro- 
duced, being  recognized  by  the  exposed  sur- 
face becoming  white  or  brown,  according  to 
the  sensitive  preparation  of  which  use  has 
been  made,  the  workman  lowers  the  cushion 
by  the  aid  of  a  lever,  the  fabric  is  released, 
a  new  portion  of  the  material  takes  the  place 


under  the  glass  vacated  by  the  portion 
printed,  which  passes  to  the  fixing  opera- 
tion. 

To  this  end  this  last  is  carried  by  two 
guiding  rollers  under  the  table  into  a  trough 
containing  the  solution  which  develops  the 
impression.  This  piece  is  drawn  through 
the  trough  by  a  couple  of  cylinders  forming 
a  rolling-mill,  and  wnich  the  workman  moves 
by  hand,  by  the  aid  of  a  crank,  as  soon  as 
he  has  lowered  the  cushion  as  just  related. 
The  fixing  is  thus  effected,  it  remains  to 
wash  the  stuff.  This  is  done  at  once,  as  the 
cylinders  forming  the  rolling  mill  guide  the 
material  into  a  vat  filled  with  water.  The 
principal  colors  obtained  by  this  curious  pro- 
cess are  red,  yellow,  purple,  blue,  white,  and 
green.  To  produce  a  design  pale-blue  on  a 
white  ground  or  white  on  a  blue  ground,  he 
uses  the  solutions  of  the  citrate  or  tartrate  of 
iron  and  the  ferrocyanide  of  potassium: 
the  stuff  is  afterward  plunged  in  a  diluted 
solution  of  sulphuric  acid.  Brown  or  buff 
tints  are  obtained  with  a  solution  of  the 
bichromate  of  potassa. 

The  salt  which  impregnates  the  parts  on 
which  the  light  has  not  acted  being  taken 
away  by  the  washings,  these  parts  remain 
white  or  are  decomposed  by  a  salt  of  lead,  to 
form  a  yellow  chromate  of  the  metal.  By 
combining  the  two  processes  and  by  adding 
more  madder,  logwood,  etc.,  an  infinite 
variety  of  shades  can  be  produced.  The 
exposure  to  the  light  varies  from  two  to 
twenty  minutes  according  to  the  process  used 
and  the  subject  treated. 

Numerous  experiments  prove  that  the 
light  of  a  dull  day  in  winter  has  all  the  re- 
quired power ;  very  handsome  patterns  have 
been  produced  as  late  as  four  o'clock  in  the 
afternoon  in  the  month  of  January.  A  cer- 
tain number  of  machines  ranged  alongside 
of  each  other  can  be  superintended  by  a 
single  workman.  The  experiments,  more- 
over have  been  made  on  the  greatest  scale 
that  can  be  given  to  textile  fabrics.  Dyed 
and  dress  articles  have  been  printed  with  the 
greatest  success. 

Photochromanic.  One  of  the  terms  ap- 
plied to  the  process  of  photography  in  the 
natural  colors.     (See  Heliochromany.) 

Photocollograph.  A  photograph  in  natu- 
ral colors.  Also  prints  made  by  Albert's 
photolitliographlc  process. 

Photocollot3rpe.  The  same  as  Photocol- 
lograph. 
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Photodrome.  A  scientific  instrument  for 
{)ro(liitiii<x  negatives  by  fiushes  of  li^ht. 

Photo-Dyeing,  or  Photo-Tincture.  In 
18J)1,  M.  Villani,  of  Paris,  devised  a  very 
beautiful  process  by  which  may  be  obtained 
prints  in  colors  upon  paper  or  fabrics.  This 
is  a  process  based  on  the  experiments  of 
Kopp,  the  sensitive  salt  being  bichromate 
of  ammonia,  to  which  is  added  metavanadate 
of  ammonia. 

The  material  to  be  dyed  is  immersed  in 
the  following  bath : 

50  grammes. 


Bichromate  of  Ammonia 
Metavanadate  of  Ammonia 
Water 


1000  c.c. 


After  immersion  it  is  dried  at  a  tempera- 
ture of  from  25''  to  30°  C,  and  is  then  ready 
for  exposure.  It  is  exposed  under  a  nega- 
tive until  the  details  appear  clearly  defined, 
then  thoroughly  washed  to  remove  all  traces 
of  the  unaltered  salts,  and  may  then  be 
either  dried  and  put  away  to  be  dyed  at  some 
future  time  or  placed  at  once  in  the  dyeing- 
bath. 

Before  dyeing  it  should  be  steeped  in 
warm  water. 

Numerous  coloring  matters  can  be  used 
(artificial  alizarin,  anthracene-blue,  alizarin- 
green,  yellow,  orange,  maroon,  etc.). 

The  prints  are  placed  in  a  boiling  solution 
of  the  dye  for  from  ten  to  fifteen  minutes, 
and  are  then  taken  out  and  washed ;  if  the 
whites  are  then  not  pure  the  print  is  passed 
through  a  warm  bath  of  carbonate  of  soda, 
or  a  cold  bath  of  chloride  of  lime,  to  which 
a  few  drops  of  hydrochloric  acid  have  been 
added.  After  a  thorough  wash  the  print  is 
finished,  and  is  said  to  offer  great  resistance 
to  the  action  of  light,  alkalies  and  acids. 

Photo-Electricity.  The  production  of 
electricity  by  light. 

Photo-Filigrave.  A  process  invented  by 
W.  B.  Woodbury,  by  which  an  image  was 
impressed  upon  paper,  which,  viewed  by 
transmitted  light  show^ed  the  effects  of  light 
and  shade.  This  was  effected  by  attaching 
to  a  metal  roller  a  gelatine  relief,  so  that 
when  passing  sheets  of  paper  between  the 
relief  and  a  second  roller,  the  impression 
produced  upon  the  paper  was  similar  to  a 
water-mark,  but  with  half-tones  in  place  of 
the  lines. 

Photo-Galvanography.  A  process  of  mak- 
ing copper-print  and  book-printing  plates 
with  the  aid  of  photography.  A  chrome- 
gelatine  film  is  printed  under  a  negative  or 


diapositive  and  then  successively  washed  in 
different  baths,  graded  as  to  warmth,  and  in 
a  weak  borax  solution.  The  distinct  but 
soft  relief  formed  in  this  way  is  hardened  in 
alcohol,  coated  with  fine  copal  varnish, 
placed  in  a  tanning  solution  and  dried  by 
heat.  The  now  perfect  relief  is  given  a 
metal  surface  and  duplicated  by  galvanism 
or  some  other  process  for  making  casts. 

The  earliest  attempt  in  the  art  of  en- 
graving upon  metal  oy  means  of  photog- 
raphy and  electricity  was  made  by  Mr.  Fox 
Talbot,  at  first  proving  unsuccessftil,  but 
in  subsequent  efforts  he  succeeded  by  means 
of  a  process  to  which  he  gave  the  name  of 
Photoglijphlc  Engraving  (which  see),  in  pro- 
ducing very  fair  impressions.  In  the  inter- 
val several  scientific  men  have  experimented 
in  the  same  direction,  and  to  Mr.  Paul 
Pretsch  we  are  indebted  for  the  art  of  Photo- 
Galvanography, which,  has  proved  by  far  the 
most  successfiil.  The  art  is  still,  however, 
in  its  infancy,  and  will  have  to  be  greatly 
improved  before  it  can  be  made  practically 
useftil. 

Mr.  Pretsch's  process,  with  its  most 
recent  modifications,  is  as  follows:  Mr, 
Pretsch  takes  a  plate  of  glass,  and  on  that 
spreads  a  coating  of  common  glue  or  gelatine, 
to  which  bichromate  of  potash  is  added,  to- 
gether with  a  small  quantity  of  nitrate  of 
silver.  For  instance,  he  takes  two  or  three 
solutions  of  glue,  into  one  of  which  he  puts 
a  little  nitrate  of  silver,  into  another  bichro- 
mate of  potash,  and  into  another  iodide  of 
potassium.  He  uses  the  silver  and  potassium 
for  the  purpose  of  producing  a  little  iodide 
of  silver  on  the  sensitive  film,  so  as  to  pro- 
duce on  the  picture  that  grain  which  is 
necessary  for  holding  the  ink  in  the  process 
of  printing.  He  then  takes  the  photographic 
picture,  obtained  by  any  of  the  photographic 
processes,  and  this  being  placed  on  the  sen- 
sitive surface,  is  exposed  to  the  action  of 
light.  In  the  course  of  a  short  time  we  have 
a  combination  of  bichromate  of  potash  and 
gelatine  in  two  different  states,  one  soluble 
and  the  other  insoluble.  Consequently,  the 
plate  is  then  put  into  water,  and  all  the  parts 
which  remain  soluble  are  dissolved  out, 
whilst  the  other  parts  remain  as  they  were; 
and  we  have  the  picture  produced  not  only 
in  different  lights  and  shades,  but  also  in 
different  depths,  the  film  being  eaten  into  by 
the  process.  When  the  plate  is  prepared  to  ^, 
this  point  there  is  poured  upon  it  a  prepa- 
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ration  of  gutta-percha,  which,  being  kept 
under  pressure  for  a  short  time,  receives  the 
reverse  image  of  the  photographic  picture. 
This  is  now  prepared  for  the  voltaic  battery, 
by  being  simply  rolled  over  with  fine  black- 
lead  ;  and  it  being  placed  in  connection  with 
the  trough,  copper  is  precipitated  on  the 
plate,  which  receives  an  image  the  reverse 
of  the  mould.  Then  by  the  ordinary  elec- 
troty])e  process  another  plate  may  be  ob- 
tained, from  which  prints  may  be  printed. 
(See  Pretsch's  Engraving  Process,  Photogra- 
vure, etc.) 

Photogene.  A  powder  prepared  from  cal- 
cined cuttle-fish  bone,  and  used  by  many 
daguerreans  to  polish  the  plate.  It  is  used 
in  precisely  the  same  way  as  rottenstone. 

Photogenic.  The  property  possessed  by 
substances  to  receive  impressions  by  the 
action  of  li^ht. 

Photogenic  Action.  The  influence  of  light 
upon  sensitive  substances  in  the  production 
of  images  of  objects. 

Photogenic  Drawing.  The  impression 
made  by  an  object  upon  a  sensitive  substance 
through  the  agency  of  light. 

Photogenic  Effect.  The  effect  produced 
by  the  action  of  the  sun's  rays  upon  a  sub- 
stance by  which  a  change  in  its  nature  is 
produced. 

Photogenic  Substance.  Any  substance 
changed  or  darkened  by  exposure  to  light. 

Photogen  Light.  A  peculiar  light,  in- 
vented and  patented  by  Mr.  John  Maule,  of 
England,  for  taking  photographs  at  night. 
Other  lights  have  since  been  introduced 
equally  good,  and  which  are  not  patented. 
(See  Lime-Light,  Magnesium,  etc.) 

Photoglypnic  Engraving.  This  term  has 
been  applied  by  Mr.  Talbot  to  his  process 
for  engraving  upon  metal  by  the  aid  of  pho- 
tography. In  this  process,  plates  of  copper, 
steel,  zinc,  etc.,  are  employed.  Before  using 
a  plate  it  should  be  well  cleaned,  and  then 
rubbed  with  a  linen  cloth  dipped  in  a  mix- 
ture of  caustic  soda  and  whiting,  to  remove 
all  traces  of  grease,  and  finally  rubbed  dry 
with  a  piece  of  clean  linen.  Then  cover  the 
plate  with  a  solution  of  gelatine  in  hot  water, 
I  ounce  gelatine  to  8  ounces  of  water,  to 
which  add  1  ounce,  by  measure,  saturated 
solution  of  bichromate  of  potash,  well 
strained  through  linen.  After  pouring  on 
the  mixture  the  plate  is  held  vertical  to  get 
rid  of  the  superfluous  solution ;  it  is  then 
held  horizontal  over  a  spirit  lamp,  and  the 


film  dried.  The  object  to  be  engraved  is 
then  laid  upon  the  plate  and  screwed  down 
upon  it  in  a  pressure-frame ;  it  is  placed  in 
the  sunshine  for  from  one  to  several  minutes 
according  to  circumstances.  When  the  frame 
is  withdrawn  from  the  light,  and  the  object 
removed  from  the  plate,  a  faint  image  is  seen 
upon  it.  Next  spread  over  the  surface  of  the 
film,  carefiilly  and  very  evenly,  a  little  finely 
powdered  gum  copal  (or  common  resin);  a 
very  thin  layer  must  be  used ;  it  is  then  held 
horizontally  over  a  spirit  lamp  (film  upward) 
in  order  to  melt  the  copal.  The  melting  of 
the  copal  is  known  by  its  change  of  color. 
The  plate  should  then  be  withdrawn  from 
the  lamp  and  suffered  to  cool.  The  gelatine 
being  thus  covered  with  a  layer  of  copal, 
disseminated  uniformly  and  in  minute  parti- 
cles, the  etching  liquid  is  to  be  poured  on. 
This  is  prepared  as  follows  :  Muriatic  acid  is 
saturated  with  peroxide  of  iron,  as  much  as 
it  will  dissolve  with  the  aid  of  heat.  After 
straining  the  solution,  it  is  evaporated  until 
it  is  considerably  reduced  in  volume,  and  is 
then  poured  off  into  bottles  of  convenient 
capacity.  As  it  cools  it  solidifies  into  a 
brown  semi-crystalline  mass.  The  bottles  are 
then  corked  up  and  kept  for  use.  When  a 
little  of  this  is  taken  from  the  bottle  in  the 
form  of  a  dry  powder,  and  laid  upon  a  plate, 
it  quickly  deliquefies.  In  solution  in  water 
it  forms  a  yellow  liquid  in  small  thicknesses, 
but  chestnut-brown  in  greater  thicknesses. 
To  use  this  mixture,  make  three  solutions : 
Bottle  No.  1,  filled  with  a  saturated  solution ; 
No.  2,  with  a  mixture  consisting  of  5  parts 
of  the  saturated  solution  and  one  part  of 
water ;  No.  3,  with  equal  parts  of  the  satu- 
rated solution  and  water.  Before  attempt- 
ing an  engraving  of  any  importance,  it  is 
almost  essential  to  make  preliminary  trials, 
in  order  to  ascertain  that  these  liquids  are  of 
proper  strength.  When  the  plate  has  be- 
come perfectly  cold  it  is  ready  for  the  etch- 
ing process,  which  is  performed  as  follows : 

A  small  quantity  of  the  solution  in  bottle 
No.  2  is  poured  upon  the  plate  and  spread 
with  a  camel's-hair  brush  evenly  all  over  it. 
The  liquid  penetrates  the  gelatine  wherever 
the  light  has  not  acted  on  it,  but  refuses  to 

Eenetrate  those  parts  upon  which  the  light 
as  sufficiently  acted.  In  about  a  minute 
the  etching  is  seen  to  begin,  which  is  known 
by  the  parts  etched  turning  dark -brown,  or 
black,  and  then  it  spreads  over  the  whole 
plate,  the  details  of  the  picture  appearing 
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with  great  rapidity.  It  is  not  desirable  that 
this  rapidity  should  be  too  great,  for  in  that 
caiie  it  is  necessary  to  stop  the  process  before 
the  etching  has  acquired  sufficient  depth. 
If  therefore  the  etcliing  on  trial  is  found  to 
proceed  too  rapidly,  the  strength  of  the 
liquid  in  bottle  No.  2  must  be  altered  (by 
aclding  some  of  the  saturated  solution  to  it) 
before  it  is  employed  for  another  engraving. 
But  if,  on  the  contrary,  the  etching  fails  to 
occur  after  the  lapse  of  some  minutes,  or  if 
it  begins,  but  proceeds  too  slowly,  this  is  a 
sign  that  liquid  in  bottle  No.  2  is  too  strong 
and  too  nearly  approaching  saturation.  To 
correct  this  a  little  water  must  be  added 
before  it  is  employed  for  another  engraving. 
But  in  doing  this,  the  operator  must  take 
notice  that  a  very  minute  quantity  of  water 
added  after,  makes  a  great  difference,  and 
causes  the  liquid  to  clot  very  rapidly.  He 
will,  therefore,  be  careful  in  adding*  water, 
and  not  do  so  too  freely.  When  the  proper 
strength  of  the  solution  in  bottle  No.  2  has 
been  thus  adjusted,  which  generally  requires 
three  or  four  experimental  trials,  it  can  be 
employed  with  security.  Supposing  then 
that  it  has  been  ascertained  to  be  of  the  right 
stren^h,  the  etching  is  commenced  as  above 
mentioned,  and  proceeds  until  all  the  details 
of  the  picture  have  become  visible,  and  pre- 
sent a  satisfactory  appearance  to  the  eye  of 
the  operator,  which  generally  occurs  in  two 
or  three  minutes,  the  operator  stirring  the 
liquid  all  the  time  with  a  camel's-hair  brush, 
and  thus  slightly  rubbing  the  surface  of  the 
gelatine,  which  has  a  good  effect.  When  it 
seems  likely  that  the  etching  will  improve 
no  further  it  must  be  stopped.  This  is  done 
by  wiping  off  the  liquid  with  cotton-wool, 
and  then  rapidly  pouring  a  stream  of  cold 
water  over  the  plate,  which  carries  off  all 
the  remainder  of  it.  The  plate  is  then  wiped 
with  a  clean  linen  cloth,  and  then  rubbed  with 
soft  whiting  and  water  to  remove  the  gelatine. 
The  etching  is  then  found  to  be  complete. 

Or,  pour  upon  the  plate  a  small  quantity 
of  solution  from  bottle  No.  1,  which  should  be 
allowed  to  rest  upon  the  plate  for  two  min- 
utes. It  has  no  very  apparent  effect,  but  it 
acts  usefully  in  hardenmg  the  gelatine.  It 
is  then  poured  off,  and  a  sufficient  quantity 
of  No.  2  is  poured  on.  This  effects  the 
etching  in  the  same  manner  as  before  de- 
scribed, and  if  this  appears  to  be  quite  satis- 
factory, nothing  fnrther  is  required  to  be 
done.    But  it  often   happens   that  certain 


faint  portions  of  the  engraving,  such  as  dis- 
tant mountains,  or  buildings  in  a  landscape, 
refuse  to  appear,  and  as  the  engraving  would 
be  imperfect  without  them,  the  operator  in 
that  case  should  take  some  of  solution  No. 
3  in  a  little  saucer,  and  without  pouring  off 
the  liquid  No.  2,  which  is  etching  the  picture, 
touch  with  a  camel's  hair  brush,  dipped 
in  No.  3,  those  points  of  the  picture  where 
he  wishes  for  an  increased  effect.  This 
simple  process  often  causes  the  wished-for 
details  to  appear,  and  that  sometimes  with 
great  rapidity,  so  that  caution  is  recjuired  in 
the  operator  in  using  No.  3,  especially  lest 
the  etching  liquid  should  penetrate  to  the 
parts  which  ought  to  remain  white.  These 
operations  must  all  be  performed  in  the  dark- 
room. 

Photogrammetry.  Photographic  sur- 
vey ;  a  method  to  mathematically  construct 
from  photographs  the  dimensional  propor- 
tions of  the  represented  objects  for  maps 
and  plans. 

Photographer.  One  who  practises  the 
art  of  photography. 

Photographers' Association  of  America. 
An  organization  of  photographers  instituted 
in  the  year  1878.  Its  assemblies  are  annual 
in  the  different  cities,  and  at  these  times  a 
convention  and  an  exhibition  are  always 
held. 

Fig.  154. 


The  seal  of  the  P.  A.  of  A. 

Photographic.  Pertaining  to  the  art  of 
photography  ;  thus  elements  and  substances 
which  produce  photographic  effects,  or  are 
sensitive  to  lignt,  or  objects  which  give 
photographic  images  are  said  to  be  photo- 
graphic; and  all  those  which  resist  the 
powers  of  photography  are  termed  non- 
photographic. 

Photographic  Agents.  These  consist  of 
the  chemicals  and  other  substances  used  in 
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the  photographic  art,  and  comprise  all  that 
are  subject  to  change  by  the  action  of  light. 

Photographic  Camera.    (See  Camera^ 

Photographic  Chemistry.  (See  Photo- 
Chemidry.) 

Photographic  Composition.  The  art  of 
combining  objects  in  Nature,  animate  and 
inanimate,  by  means  of  photography,  so  as 
to  form  a  perfect,  pleasing,  and  artistic  pic- 
ture, and  without  the  aid  of  the  pencil. 
Taste  alone  can  be  the  guide  to  artistic  com- 
position. 

Photographic  Copies.  Fac-similes  made 
by  photography  of  paintings,  engravings, 
drawings,  and  other  works  of  art. 

Photographic  Delineation.  The  represen- 
tation of  objects  in  Nature  or  art  by  means 
of  photographer. 

Photographic  Enamelling.  This  process 
is  the  invention  of  M.  Joubert,  of  France, 
and  is  based  on  the  known  action  of  light  on 
the  salts  of  chromium  in  combination  with 
organic  matter.  A  solution  of  bichromate 
of  ammonia  of  the  strength  of  1  ounce  to  4 
ounces  of  distilled  water  is  prepared  by  heat. 
Of  this  5  parts  are  added  to  a  mixture  of 
honey,  albumen,  and  distilled  water  prepared 
as  follows  :  3  parts  of  good  honey  are  melted 
at  a  temperature  not  exceeding  100°  F.,  and 
mixed  with  an  equal  measure  of  well-beaten 
white  of  eggs,  which  has  stood  about  eight 
days.  After  these  have  been  intimately 
mixed,  30  parts  of  distilled  water  are  added, 
and  then  the  before-mentioned  5  parts  of  the 
bichromate  solution.  After  filtration  the 
mixture  is  ready  for  use,  and  should  be  kept 
in  the  dark.  This  preparation  forms  a  solu- 
tion about  the  consistence  of  collodion,  and , 
is  poured  on  a  well-cleaned  glass  plate  in  a 
similar  manner.  This  coating  must  be  dried 
by  means  of  gentle  heat  in  the  dark-room ; 
it  is  then  ready  for  exposure.  The  negative, 
or  what  supplies  its  place,  must  consist  of  a 
transparent  positive  on  glass  or  paper ;  an 
ordinary  albumen  print,  well  waxed,  will 
serve  the  purpose  admirably ;  drawings,  en- 
gravings, etc.,  treated  in  the  same  way  will 
answer  the  same  end.  The  negative  being 
placed  in  the  pressure-frame  in  the  usual 
way,  the  prepared  glass  is  laid  upon  it  and 
fastened  down  as  in  paper  printing.  The 
exposure  varies  with  the  light,  about  a 
minute  in  the  bright  sunshine  being  suf- 
ficient. On  returning  to  the  dark-room  a 
slight  image  is  visible  to  the  practised  eye. 
The  action  of  the  light  has  been  through  all 


the  transparent  parts  of  the  superposed 
transparent  positive,  or  what  are  to  consti- 
tute the  lights  of  the  enamel  positive.  The 
effect  of  the  light  has  been  to  harden  such 
parts,  whilst  the  parts  in  shadow  retain  a 
sticky  surface,  just  in  such  degree  and  pro- 

f)ortion  as  they  have  been  protected  from  the 
ight.  The  plate  now  possesses  a  particularly 
adhesive  or  sticky  surface,  the  positive  being 
formed  by  the  various  gradations  of  adhe- 
siveness. 

The  next  step  is  analogous  *  in  some  re- 
spects to  the  development  of  a  latent  image ; 
not  by  chemical  deposit,  but  by  the  mechani- 
cal application  of  a  vitreous  color.  A  very 
finely-ground  enamel  color  of  any  tint  is  ap- 
plied by  means  of  a  large  camel's-hair  brush. 
This  adheres  to  the  surface  of  the  picture  in 
proper  gradation,  at  once  producing  a  pic- 
tured copy  of  the  original.  In  the  mechani- 
cal application  of  color,  many  of  the  char- 
acteristics of  the  picture  are.  under  the 
control  of  the  manipulator,  and  afford  op- 
portunities for  the  exercise  of  considerable 
artistic  taste.  Vigor  can  be  given  to  some 
parts  by  more  copious  application  of  the 
color,  and  tenderness  and  delicacy  to  others 
by  sparing  it;  whilst  vignetting,  etc.,  can 
easily  be  effected.  When  this  part  of  the 
process  is  completed,  alcohol,  to  which  a 
little  nitric  or  acetic  acid  has  been  added,  is 
poured  on  to  the  surface  carefully,  and  after 
flooding,  the  whole  poured  back  again  ;  this 
process  is  repeated  with  alcohol  without 
acid  until  the  film  is  well  soaked.  It  is  then 
slowly  dried.  When  quite  dry  the  plate  is 
immersed  in  clear  water  containing  a  little 
carbonate  of  soda ;  by  this  washing  the  yel- 
low tint  of  the  chromic  salt  is  removed,  and 
the  picture  appears  bright  and  clear  as 
a  transparent  positive  by  transmitted  light. 
When  dry  it  is  ready  for  burning  and  is 
placed  in  the  muffle ;  the  enamel  color  ap- 
plied being  fused  and  combined  with  the 
glass. 

When  several  colors  are  required  in  one 
design  or  picture,  they  can  be  produced  by 
repeating  the  process  with  several  negatives, 
each  having  the  parts  for  different  colors 
stopped  out.  The  combinations  of  colors 
which  may  thus  be  produced  need  only  be 
limited  by  the  nature  of  the  materials ;  the 
precaution,  of  course,  being  observed  to  use 
those  colors  which  require  the  highest  degree 
of  heat  before  they  melt,  first,  each  succes-  ' 
sive  color  fusing  at  a  lower  temperature,  so 
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that  they  may  be  fired  without  danger  to  the 
first  applied  enamels.  (E'er  the  method  of 
burning-in  enamels,  see  BurrU-in  or  Ceramic 
Photographic.) 

Photographic  Engraving.     (See  Photo- 
Galvanogniphy,  etc.) 

Flo.  155. 


Fig.  156. 


Photographic  Hall.  This  building  was 
erected  in  the  year  1876,  at  the  Centennial  Ex- 
hibition, or  World's  Fair,  in  Philadelphia, 
and  was  devoted  exclusively  to  the  exhibition 
of  photographs  from  all  parts  of  the  world. 
It  contained  the  finest  collection  ever  known 
to  be  exhibited.  The  building  cost  nearly 
$20,000.  Mr.  John  Carbutt  was  the  super- 
intendent during  the  exhibition.  A  number 
of  the  leading  photographers  of  America 
subscribed  for  a  portion  of  Centennial  stock 
in  order  to  supply  funds  for  and  to  secure 
the  support  of  this  famous  building.  The 
idea  was  originated  by  Mr.  Edward  L.  Wil- 
son, who  [)ersonally  directed  its  erection. 

Photographic  Image.  The  image  of  ob- 
jects produced  on  any  substance  by  means 
of  photography. 

Photographic  Ink.  A  mixture  of  sub- 
stances as  a  substitute  for  the  ordinary  am- 
monio-nitrate  of  silver,  mixed  as  follows : 

Pure  Silver 1  part. 

Nitric  Acid \]^  parts. 

Acetate  of  Potassium        .       .       .  1>|    " 

Zinc  or  other  metal   ....  i/jo  part. 

As  the  formula  shows,  the  mixture  is 
nothing  more  than  adulterated  nitrate  of 
silver. 

Photographic  Negative.    (See  Negative.) 


Photographic    Optics.      (See    Optics    of 

Photograph  ij. ) 
Photographic  Positive.     (See  Po»itive.) 
Photographic  Processes.     The  methods 
by  which  photographic  pictures  are  produced. 
These  processes  are  divided  mio  negative  SiU^ 
positive,  and  these  are  sub- 
divided — albumen    nega- 
tives, collodion  negatives, 
gelatine     negatives,     and 
waxed     paper    negatives, 
glass  positives,  paper  posi- 
tives,   melainotypes,    and 
various  other  styles,  all  of 
any     consequence     being 
given  in  this  work  under 
their  appropriate  heads. 

Photographic  Rifle.  A 
device  to  take  photographs 
of  birds  of  flight. 

Photographic  Transpar- 
encies. Positive  pictures 
on  glass  and  other  sub- 
stances to  be  viewed  by 
transmitted  light.  These 
are  either 
taken  direct  in 
the  camera  or  printed  from  a 
negative  by  superposition.  (See 
Printing  Transparencies,  Transpar- 
encies, and  Index.) 

Photographic  Trimmer,  Rob- 
inson's. This  invention  of  Pro- 
fessor S.  W.  Robinson  consists 
of  a  handle  and  a  post  with  a 
revolving  pivot  and  a  wheel  in- 
serted in  a  slot.  The  wheel  is  of 
steel  with  bevelled  edge.  It  will 
follow  a  guide  of  curved  shape 
and  trim  the  photograph  neatly 
and  quickly. 

Photographometer.  An  in- 
strument invented  by  Mr.  A. 
Claudet  for  measuring  the  inten- 
sity of  the  actinic  radiations. 

Photographometer.  An  au- 
tomatic apparatus  to  record  the 
angular  position  of  objects  situ- 
ated around  a  given  point. 

Photographon.  A  complete 
portable  photographic  apparatus 
for  field  work. 

Photographs.  Pictures  produced  by  the 
action  of  the  sun's  rays  upon  surfaces  pre- 
pared with  silver  nitrate  and  other  sub- 
stances. 
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Photographs,  Naturally  Colored.     (See 

Heliocliroiiic.) 

Photography.  The  art  of  producing  pic- 
tures by  tiie  agency  of  light  upon  silver  nitrate 
and  other  substances.  Photography  may  be 
divided  into  three  distinct  parts,  viz.  1.  Fho- 
tography  upon  the  Silver  Plate,  or  Daguerro- 
type.  II.  Photography  upon  Transparent  Films 
or  Substances.  III.  Photography  upon  Paper. 
The  theories  and  practical  details  of  these 
various  divisions  will  be  found  under  appro- 
priate headings  in  the  different  departments 
of  this  work.  This  article  will  be  devoted 
to  a  rhum^  of  the  history  of  the  art,  which 
otherwise  would  not  find  place  in  a  work  of 
this  kind.  The  several  matters  claiming 
attention  under  this  head  are  so  numerous 
that  necessarily  they  must  be  treated  briefly. 
The  idea  of  producing  images  by  the 
agency  of  light  upon  argentic  substances  is 
not  confined  to  the  present  century,  as  recent 
discoveries  have  developed  the  lact  that  at- 
tempts were  made  more  than  one  hundred 
and  fifty  years  ago  by  the  savants  of  that 
period;  and  formulae,  of  course  of  very 
little  practical  use,  are  said  to  have  been 
published  at  that  time  on  principles  similar 
to  those  of  the  present  day.  It  has  also 
been  stated  that  the  jugglers  of  India  were 
for  many  ages  possessed  of  a  secret  process 
by  which  they  were  enabled  to  copy  the 
likeness  of  an  individual,  and  thus,  as  by 
means  of  other  magic  arts,  impose  upon  the 
credulity  and  excite  the  fears  of  their  fol- 
lowers. But  this  statement  needs  confirma- 
tion. Several  philosophers,  among  them 
Theele,  Petit,  and  Count  Rumford,  experi- 
mented upon  the  chemical  properties  of 
light  and  the  peculiar  changes  effected  by 
its  agency  upon  the  salts  of  silver.  Ritter, 
Dr.  Wollaston,  Sir  William  Herschell,  Sir 
Henry  Eaglefield,  and  Sir  Humphrey  Davy 
.pursued  the  investigation  during  the  early 
part  of  the  present  century  and  added 
many  interesting  facts.  The  earliest  recorded 
attempts  at  fixing  the  images  of  the  camera 
obscura  by  the  chemical  influence  of  light 
were  published  by  Mr.  Wedgwood  and  Sir 
Humphrey  Davy  in  1802.  These  attempts 
were  made  upon  paper  and  white  leather, 
but  failure  to  fix  the  impressions  produced 
caused  those  gentlemen  to  abandon  the  idea, 
and  it  was  not  until  M.  Ni^pce  directed  his 
attention  to  the  production  of  pictures  by 
light  in  1814  that  the  subject  assumed  any 
practical  form.     He  pursued  his  investiga- 


tions for  ten  years  alone,  and  in  1827  he 
presented  a  paper  on  the  subject  U)  the 
Royal  Society  of  London,  keeping  his  pro- 
cess a  secret.  In  the  meantime  M.  Daguerre 
was  pursuing  investigations  in  the  same  di- 
rection, and  having  accomplished  the  fixing 
of  the  image  produced  in  the  camera,  and 
M.  Ni^pce  hearing  of  the  fact,  proposed  a 
copartnership,  which  was  accepted  and  con- 
summated in  1829.  The  early  process  of  M. 
Ni^pce  he  termed  heliography,  and  it  was  per- 
formed upon  sheets  of  plated  zinc,  tin,  cop- 
per, and  on  glass  plates  coated  with  asphal- 
tum  saturated  with  oil  of  lavender  and  heated 
over  a  hot  iron.  The  employment  of  iodine 
and  the  polished  silver  plate  is  due  to  M. 
Daguerre,  who  in  January,  1839,  six  years 
after  the  death  of  M.  Ni6pce,  published  to 
the  world  the  process  by  which  the  beauti- 
ful pictures  now  bearing  his  name  were  pro- 
duced. Improvements  in  the  daguerrotype 
were  steadily  made  thenceforward  until 
they  were  almost  superseded  by  the  photo- 
grajph  on  paper.  The  use  of  bromide  was 
introduced  by  M.  Goddard  in  1840,  and  dur- 
ing the  same  year  M.  Claudet  applied  the 
chloride  of  iodine.  In  1834  Mr.  Fox  Talbot 
began  experiments  in  the  calotype  (paper) 
process,  and  in  February,  1839,  published 
his  first  paper  on  the  subject.  This  was 
the  first  successfiil  attempt  at  producing 
positive  photograph  pictures  upon  paper. 
The  discovery  of  hyposulphite  of  soda  as  a 
fixing  agent  has  been  claimed  by  several 
gentlemen.  The  final  fixing  of  the  daguer- 
rotype by  the  chloride  of  gold  was  introduced 
by  M.  Fizeau.  To  Sir  John  Herschell  we 
are  indebted  for  several  photographic  pro- 
cesses upon  paper,  viz.,  cyanotype,  chryso- 
type,  and  amphitype,  as  well  as  for  the 
investigations  of  the  photographic  proper- 
ties of  the  coloring  matter  of  flowers.  To 
Mr.  Robert  Hunt  is  due  the  discovery  of  the 
i  ferrotype  and  thermography,  and  to  Dr. 
Woods  that  of  the  chrysotype,  while  Dr. 
Draper,  of  New  York,  introduced  the  litho- 
type.  Several  other  photographic  pro- 
cesses  were  discovered  by  M.  Ponton,  Dr. 
I  Schafhaentl,  Mr.  Fry,  and  others,  which 
'  have  been  of  more  or  less  advantage  to  the 
I  art.  In  1850  M.  Ni^pce  de  St.  Victor  dem- 
I  onstrated  the  possibility  of  taking  daguerro- 
types  in  the  natural  colors  and  gave  to  his 
process  the  name  of  heliochrotnanie.  M. 
Becquerel  has  also  investigated  the  impressi- 
bility of  the  natural  colors  upon  paper,  and 
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has  succeeded  in  producing  several  in  all 
their  brilliancy  and  beauty.  Recently  it 
has  been  announced  that  M.  Victor  has  suc- 
ceeded in  fixing  the  colors  on  Jiis  plate,  the 
only  thing  that  has  stood  in  the  way  of  the 
practical  application  of  his  process. 

This  brings  us  down  to  the  introduction  of 
albumen  upon  glass  as  a  vehicle  for  photo- 
graphic negatives.  Previous  to  this  discovery 
paper  had  been  used,  waxed,  to  give  it  trans- 
parency, either  before  or  after  the  applica- 
tion of  the  sensitive  coating  and  exposure  in 
the  camera.  In  1848  M.  Niepce  de  St.  Victor, 
of  France,  and  Mr.  J.  A.  Whipple,  of  the 
United  States,  simultaneously  introduced 
this  substance  (albumen)  to  the  photograpic 
world,  and  successively  gelatine,  serum,  and 
other  analogous  substances  were  employed, 
and  although  the  introduction  of  collodion 
by  Mr.  Archer  two  years  later  superseded  it, 
nothing  equals  it  for  sharpness  and  beauty  of 
detail  of  the  negative  picture.  But  the  great- 
est stride  in  the  progress  of  photography 
was  made  at  the  introduction  of  collodion. 
From  that  moment  the  art  took  a  wider  field, 
and  to  it  we  owe  the  beautiful  gems  that 
adorn  the  residences  of  the  whole  civilized 
world.  The  most  important  improvement  in 
the  positive  paper  process,  i.  e.,  toning  with 
chloride  of  gold  before  fixing  or  during 
fixing,  was  the  invention  of  M.  Le  Gray,  of 
France. 

Important  discoveries  were  made  by  Pro- 
fessors Wolcot,  Draper,  and  Morse,  and  by 
Mr.  J.  Johnson.  To  these  gentlemen  we  owe 
the  first  successful  attempts  in  portraiture 
from  life  by  the  daguerrotype,  and  to  Dr. 
Draper,  who  has  constantly  pursued  the  study 
of  the  art  up  to  the  present  time,  do  we  owe 
many  valuable  suggestions  and  improve- 
ments. To  James  A,  Cutting  the  credit  of 
having  produced  the  most  successful  photo- 
lithographic process  is  due.  An  important 
point  to  every  photographer  in  America 
should  not  be  passed  unnoticed,  viz.,  Mr. 
Cutting's  claims  to  the  priority  to  the  use  of 
brominein  the  collodion  film  or  analogous  sub- 
stances. In  1849  Mr.  Malone,  of  England,  and 
M.  Le  Gray,  of  France,  recommended  its  use, 
either  as  a  bromide,  chloride,  or  simply  in  the 
albumen  film;  and  in  January,  1850,  Mr. 
Robert  Bingham,  of  England,  speaks  of  its  use 
in  collodion,  while  Mr.  Archer,  in  his  second 
published  work  on  the  collodion  process, 
mentions  fluoride  or  bromide  of  potassium 
as  an  ingredient  of  sensitized  collodion.  Mr. 


Archer's  second  pamphlet  was  published  in 
March,  1852,  several  months  anterior  to  the 
time  claimed  by  Mr.  Cutting.  Bromides  as 
accelerators  of  collodion  are  spoken  of  by 
several  of  the  early  writers  on  the  collodion 
process. 

For  the  optical  improvements  in  photog- 
raphy we  are  indebted  to  Professor  retzval 
and  M.  Voigtlander,  of  Vienna;  M.  Cheval- 
lier,  of  Paris ;  Mr.  Thomas  Ross,  of  London; 
and  Mr.  C.  C.  Harrison,  of  New  York.  This 
brings  history  up  to  about  a  quarter  of  a  cen- 
tury ago.  Since  then  the  useful  men  in  pho- 
tography could  hardly  be  named  in  a  work 
of  this  size.  The  interested  historian  may 
hunt  them  out.  Their  services  are  duly 
recognized  and  often  named  in  these  pages. 
(See  Chroxological  Table  at  the  end  of 
this  work.) 
Photography  on  Canvas.  Portraits  are 
I  produced  upon  canvas  of  any  size  in  the  en- 
j  larging  cameras  by  any  of  the  printing  pro- 
1  cesses,  after  preparing  the  canvas  by  either 
I  of  the  following  methods:  Albumen  may 
'  be  prepared  in  the  same  manner  as  for 
'  paper  and  spread  over  the  surface  of  the 
canvas;  or  solutions  of  gelatine,  Iceland 
moss,  or  good  white  glue  may  be  used,  the 
latter  being  dissolved  in  acetic  acid  and  then 
diluted  to  the  required  consistency  with 
water;  either  of  the  last  three  are  better 
than  albumen,  as  they  are  not  liable,  if  prop- 
erly prepared,  to  crack  after  the  picture  is 
finished.  Another  method  is  to  mix  together 
some  common  whiting,  kaolin,  or  chalk,  in 
alcohol  containing  a  very  few  drops  of  nitric 
or  sulphuric  acid ;  spread  this  over  the  can- 
vas, let  it  stand  a  few  minutes,  and  then 
wash  it  off  clean  with  alcohol,  and  afler 
drying,  print  by  the  "  development  process." 
Canvas  may  be  also  printed  upon  by  the 
carbon  process.     (See  Index.) 

Photography  on  Paper.  (See  Papyro- 
graph  ;  Photographic  Printing,  etc.) 

Photography  on  Wood  (Xylo-Photog- 
raphy).  Photographing  upon  a  wood  block 
previously  prepared  for  woodcuts.  Substi- 
tuting a  photographic  impression  for  a  hand 
drawing  on  the  wood  block  has  the  advan- 
tage of  cheapness,  rapidity,  and  exactness. 
(See  Photo- Xghgraphy.) 

Photography  of  the  Moon.  (See  Lunar 
Photograph  ij.) 

Photogravure  Process.  A  process  for  re- 
producing subjects  in  half-tone,  in  which 
the   image,   instead  of  being  in   relief,  is 
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sunken  in  a  copper  plate.  These  plates  can- 
not be  printed  in  an  ordinary  press,  but 
prints  are  obtained  from  them  by  "  pulling," 
as  in  the  process  of  printing  steel  engrav- 
ings. Details  of  this  process,  which  is 
somewhat  complicated  in  practice,  may  be 
seen  in  Wilkinson's  book  on  Photogravure. 

Photo-Heliograph.  An  instrument  in- 
vented by  Mr.  W.  de  la  Rue  for  the  pro- 
duction of  accurate  maps  of  the  sun.  It 
resembles  something  between  the  telescope 
and  the  photographic  camera. 

Photo-Heliotjrpe.  A  photograph  of  the 
sun. 

Photo-Lithography.  The  art  of  producing 
pictures  by  the  combined  agency  of  photog- 
raphy and  lithography.  A  photographic 
copy  is  transferred  to  stone,  and  prints 
pulled  from  it  in  the  lithographic  press. 
These  copies  are  either  printed  direct  upon 
the  stone  under  the  respective  negative — the 
surface  of  the  stone  having  been  made  light- 
sensitive  by  asphaltum  or  bichromate — or 
upon  transfer  paper,  then  rolled  up  with 
thin  fat  printer's  ink,  soaked  in  water, 
which  removes  the  soluble  parts  and  adher- 
ing ink.  The  exposed  portions  of  bichro- 
mate, with  the  firmly  adhering  fatty  ink, 
remain  upon  the  paper  and  are  transferred 
upon  the  lithographic  stone. 

Photo-lithography  is  used  for  the  repro- 
duction of  line  subjects  chiefly,  but  is 
capable  of  modification  of  application  to 
half-tone  reproduction.  Husband's  photo- 
lithographic process  (papyrotint)  is  the 
method  quite  commonly  used.  Full  details 
regarding  this  process  are  given  in  Wilkin- 
son's Photo-engraving,  Photo-etching,  etc. 

Photo-Lithophany  (Photo-Filigrain ) .  The 
production  of  photographic  transparencies 
out  of  semi-transparent  material  (porcelain), 
the  lights  and  shades  of  which  depend  on 
the  greater  or  lesser  thickness  of  the  em- 
ployed material.  The  photographic  part  in 
this  process  consists  in  the  production  of  a 
swelled  chrom-gelatine  relief  from  a  photo- 
graphic negative,  and  a  plaster-of-Paris  cast 
from  it.  The  rest  is  done  by  the  porcelain 
worker. 

Photo-Mechanical  Printing  in  Half-Tone. 
The  universal  objection  of  typographic 
printers  to  half-tone  plates,  as  usually  pro- 
duced, has  prevented  the  general  use  of  such 
blocks  in  many  localities. 

He  is  a  skilled  printer  who  can,  with  an 
ordinary  job  press  and  a  pair  of  glue  rollers, 


I  fiirnish  even  a  passable  proof  from  the  ordi- 

!  nary  shallow  block.    The  zinc-etcher  em- 

I  ploying    the  Washington    hand-press    can 

produce  a  somewhat  better  result  by  carelul 

rolling  with  stiff  ink,  but  the  pressure  is 

direct,  and  hence  faulty. 

For  many  reasons  a  lithographic  hand- 
press  should  be  employed,  because  the 
"  bite  "  obtained  by  the  use  of  the  roller  and 
scraper,  under  the  great  pressure  easily  ob- 
tained upon  the  press,  gives  the  finest  results 
obtainable. 

A  good  transferrer  can  produce  upon  the 
regular  transfer-paper  all  the  delicate  half- 
tones of  an  etching  upon  copper  or  zinc,  but 
this  very  delicacy  and  weakness  precludes 
the  use  of  such  a  transfer  upon  the  stone,  as 
it  cannot  be  ''  put  down  "  and  etched  strongly 
enough  to  admit  of  use  upon  a  hand-press 
even,  while  for  the  wear  and  tear  of  the 
ponderous  steam-machines  of  the  present 
day,  such  a  transfer  would  endure  only  a 
short  time.  An  intaglio  plate  from  a  posi- 
tive or  transparency  offers  a  happy  solution 
of  all  difficulties.  The  lines  are  clear,  sharp, 
and  strong,  and  any  workman  skilled  in 
pulling  copper-plate  engraving  transfers, 
such  as  cards,  invitations,  etc.,  will  have  no 
trouble  with  a  well-bitten  intaglio.  The 
plate  must  be  slightly  warmed,  the  lines 
cleared  from  all  substances,  and  surface 
cleared  by  a  little  whiting  finely  prepared 
rubbed  across  the  lines,  not  with  them. 
When  the  ''  original "  is  once  upon  the  stone, 
it  may  be  slightly  warmed  and  set  aside  in  a 
covered  box  for  a  few  hours  until  well  set, 
when  it  may  be  gummed,  fanned  dry,  and 
proceeded  with  as  an  ordinary  original. 

Now  the  advantages  arising  from  the  sub- 
stitution of  the  lithographic  hand-press  are 
many.  Multi-color  work  is  easily  executed, 
as  registration  is  readily  attended  to  (a  bug- 
bear to  all  type-printers),  while  the  expense 
of  electros  is  obviated.  The  work  can  be 
handled  in  sheets  instead  of  one  picture  at 
a  time,  and  the  colors  run  in  perfect  purity, 
which  is  not  the  case  with  electros.  No 
pure  reds,  so  all-important  in  any  picture, 
can  be  got  from  copper-faced  blocks,  unless 
the  same  be  first  silver-  or  nickel-plated, 
which    causes    delay    and    expense.     Any 

Ehoto-engraver  who  would  like  to  increase 
is  business  and  build  up  a  reputation  for 
good  work,  can  introduce  color  designs  for 
labels  and  show-cards,  book-covers,  etc.,  and 
reap  the  reward. 
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Landscanes  can  l>e  run  in  five,  eight,  or 
twelve  colors,  with  excellent  effect.  A 
scheme  for  an  eight-color  picture  may  be 
made  ud— No.  1,  yellow;  No.  2,  red ;  No.  3, 
light  blue ;  No.  4,  light  red ;  No.  5,  dark 
blue;  No.  6,  light  brown;  No.  7,  dark 
brown ;  No.  8,  gray. 

The  artist  in  water-color  will  readily  lay  on 
these  tints  as  needed  to  secure  proper  effect. 

A  scheme  in  ten  colors  may  be  as  follows  : 
No.  1,  lemon  yellow;  No.  2,  flesh  or  buff"; 
No.  3,  green ;  No.  4,  red ;  No.  5,  light  blue ; 
No.  6,  light  red ;  No.  7,  light  gray ;  No.  8, 
dark  blue  ;  No.  9,  light  brown ;  No.  10,  dark 
brown. 

In  these  schemes  the  black  block  or  stone 
is  only  used  for  the  customary  "set  offs." 
It  is  not  to  appear  in  the  finished  picture. 
A  good  portrait  scheme  in  seven  colors  may 
be  as  follows:  No.  1,  yellow;  No.  2,  deep 
flesh ;  No.  3,  crimson  ;  No.  4,  blue  gray ;  No. 
5,  dark  gray :  No.  6,  dark  brown ;  No.  7, 
deep  brown. 

The  photo-mechanical  papers  now  sold  in 
great  variety  by  Weber  &  Co.,  of  Philadel- 
phia, and  Devoe,  Reynolds  &  Co.,  of  New 
York,  offer  fine  effects  when  used  with  litho- 
graphic crayons,  and  beautiful  color  effects 
are  readily  produced  by  the  artistic  workman 
at  a  tithe  of  the  expense  incurred  by  the 
usual  stone  methods.  Ornamental  lettering 
needs  no  reversal,  and  can  easily  be  done 
with  the  draughtsman's  instruments.  Auto- 
graphic circulars  are  readily  produced.  Of 
course  it  is  known  to  all  color  printers  that 
green,  purple,  and  orange  may  be  produced 
by  superimposed  colors,  thus  saving  a  spe- 
cial run  and  much  expense.  Charming 
tertiary  effects  in  citron,  russet,  olive,  and 
gray  are  easily  secured  in  this  manner.  If 
there  are  figures  or  buildings  in  the  picture 
we  may  need  a  warm  or  sunny  tint  over  the 
whole,  a  purple  over  some  portions  with  two 
yellows,  three  blues,  three  reds,  a  green,  two 
grays,  and  two  browns,  say  fifteen  colors  or 
printings.  This  is  for  work  of  very  high 
class  only.  Granulation  in  the  color  effects,  so 
highly  important,  is  readily  secured  by  the 
use  of  these  papers. — C.  Ashkigh  Snow. 

Photo-Mechanical  Processes.  Such  pro- 
cesses as — by  the  aid  of  photography — admit 
of  the  production  of  printing-blocks,  from 
which  large  numbers  of  impressions  may  be 
made  in  the  printing-press,  for  instance, 
autotypy,  photochemigraphy,  etc.  (See  In- 
dex.) 


Photometer.  An  instrument  devised  to 
measure  the  visual  intensity  of  light.  This 
name  is  often  erroneously  applied  tf)  instru- 
ments used  to  determine  the  exposures  re- 
quired by  sensitive  surfaces  in  photography, 
but  as  these  depend  upon  the  chemical  anrl 
not  the  visual  light  rays,  it  is  obvious  that 
the  title  is  a  misnomer. 

I.  The  photometer  constructed  by  J. 
Fleury  Hermagis  consists  of  a  simple  prism 
made  of  yellow  glass  (Fig.  157).  Upon  the 
inner  surface  thereof  lines  are  drawn  from 

Fig.  157. 


1  up  to  10 — No.  1  representing  the  finest 
part  of  the  prism.  No.  10  the  thickest.  A  piece 
of  sensitized  paper  is  introduced  under  the 
prisms  and  allowed  to  remain  one  minute ; 
according  to  the  number  that  the  impression 
has  reached,  it  is  easy  to  calculate  the  pho- 
togenic power  of  the  light.  The  diagram 
gives  the  size  used  by  the  inventor. 

II.  The  photometer  invented  by  Dr.  H.  W. 
Vogel  consists  of  a  box,  A  A  (Fig.  158),  pro- 
vided with  a  lid,  B  B,  as  shown  in  the  draw- 
ing. The  lid  consists  of  a  frame,  a,  by 
which  a  glass  plate,  b,  is  held ;  on  the  upper 
side  of  this  glass  plate  is  secured  a  series  of 
thin  strips  of  paper,  which  are  arranged 
mathematically  in  layers,  each  lower  layer 
projecting  like  steps  beyond  the  layer  above. 
This  step  system  thus  produced  represents 
semi-transparent  media,  the  transparency  of 
which  decreases  by  degrees  toward  the  thicker 
end.  Black  figures  upon  the  under  side  of  the 
lower  strip  indicate  the  number  of  layers 
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arranged  above  each  such  figure.  The  whole 
cover,  with  the  paper  system  in  it,  can  be 
folded  down  and  fastened  by  the  small  hook, 
c,  and  is  provided  with  a  second  cover  of 

Fig.  158. 
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wood  to  protect  the  glass  from  injury  when 
not  in  use,  and  to  make  and  close  the  ex- 
posure. Within  the  box  is  a  sliding  false 
bottom,  i>,  which  is,  by  means  of  a  steel 
spring,  pressed  upward  against  the  scale  de- 
scribed above,  when  the  lid  is  closed.  Upon 
this  false  bottom  a  number  of  strips  of  paper 
are  placed,  which  have  been  sensitized  by 
immersion  in  a  saturated  solution  of  bichro- 
mate of  potasium,  of  1  ounce  bichromate  to 
30  ounces  of  water.  In  order  to  get  these  in 
place,  the  bottom  of  the  box  is  opened,  the 
spring  removed,  and  the  false  bottom  taken 
out  (it  may  be  used  as  a  guide  to  cut  the 
strips  of  sensitized  paper),  the  strips  placed 
in  the  box,  the  false  bottom  dropped  in 
upon  them,  and  the  bottom  closed ;  the  pho- 
tometer is  now  ready  for  use.  This  must 
be  done  in  the  dark-room,  and  the  figures 
should  be  kept  dry.  Strips  sensitized  in 
this  way  will  keep  for  a  month.  It  will  now 
be  seen,  when  the  apparatus  is  exposed 
to  light,  that  the  sensitized  strip  changes 
in  color  in  proportion  to  the  amount  ot 
light  it  receives,  the  most  light  passing 
through  the  spot  marked  2,  the  next  4,  the 
next  6,  and  so  on,  and  the  change  will  be 
rapid  or  slow  according  to  the  intensity  of 
the  chemical  action  of  the  light.  Since  the 
introduction  of  this  one  there  have  been 
many  other  photometers  devised  and  sold 
by  dealers. 

Photo-Micrograpliy.  The  process  of  ob- 
taining enlarged  images  of  microscopic  sub- 
jects by  a  combination  of  microscope  and 
photographic     camera     is     called    photo- 


micrography. This  work  is  an  important 
branch  of  medical  photography,  but  is  too 
complicated  in  manipulation  to  be  treated 
here  in  detail.  The  reader  is  referred  to  the 
excellent  work  upon  Photo-micrography ^ 
written  recently  by  Mr.  Andrew  Pringle, 
where  full  instructions  may  be  obtained,  and 
to  Wilson's  Photographic  Magazine  for  1894. 
The  Bausch  &  Lomb  Optical"  Co.,  Rochester, 
N.  Y.,  give  much  information  in  their  cata- 
logue. (Not  to  be  mistaken  for  micro-pho- 
tography— which  see.) 

Photo-Peripatetigraph.      An    invention 
for  the  use  of  outdoor  photographers,  con- 

FlG.  159. 


sisting  of  a  dark-room  on  wheels,  furnished 
inside  for  the  purpose  named.  Designed  by 
R.  Goebel. 

Photophane.  A  process  employed  in 
Europe,  by  which  glazed  collotype  prints, 
very  similar  in  appearance  to  burnished 
albumen  prints,  are  produced. 

Photopnone.  An  apparatus  devised  by 
Alexander  Graham  Bell  for  the  production 
and  reproduction  of  sound  by  means  of  the 
undulations  of  light.  Vibrations  are  re- 
conveyed  between  distinctly  separated  dia- 
phragms by  a  beam  of  light.  These  beams 
are  now  photographed. 

Photo-Phosphorescence.  The  peculiar 
property  which  some  bodies  possess  of  shin- 
ing in  the  dark,  influenced  solely  by  ray-pro- 
ducing power  of  light,  and  imparting  lumin- 
ous photogenic  action  in  the  dark,  is  termed 
photo-phosphorescence. 
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Photo-Sculpture.      The    application   of  i 

Shot()«;raphy  tor  the  representation— true  to  \ 
lature — of  busts  or  clay  models.  Twenty- 
four  small  negatives  are  made  from  the  i 
model  from  ditterent  points  of  view ;  these, 
by  a  powerful  light-source,  are  projected  on 
an  enlarged  scale  on  a  transparent  screen, 
and  the  contours  of  this  enlarged  picture 
transferred  upon  a  block  of  clay  by  means 
of  a  pantograph  for  the  sculptor's  use. 

Photo-Plastigraphy  is  a  simplified  method 
of  the  above.  The  original  method  was  in- 
vented by  Mons.  Francois  Willeme,  a  dis- 
tinguished Belgian  sculptor.  Mr.  T.  Cum- 
min^, Lancaster,  Pa.,  Mr.  Wm.  Kurtz,  New 
York,  and  others  have  made  improvements 
in  photo-sculpture,  but  its  difficulties  have 
rendered  it  unavailable  for  popular  use. 

Photospires.  Simple  arrangement  for 
burning  magnesium  powder,  consisting  of 
bent  glass  pipes. 

Phototel.  An  instrument  proposed  by  R. 
Ed.  Liesegang  for  the  transmission  of  the 
lens  picture  by  an  electric  current. 

Photo-Theodolite.  Theodolite  camera;  an 
instrument  for  photogrammetric  pictures  or 
plans,  consisting  of  a  surveying  theodolite 
in  connection  with  a  camera.  The  latter  is 
of  metal,  without  bellows,  consequently  of 
fixed  view  distance.  The  instrument  has 
also  a  graded  metal  circle,  horizontally  ad- 
justable, upon  which  the  camera  rests  during 
exposure,  and  a  telescope  for  focussing.  The 
whole  is  fixed  upon  a  tripod. 

Phototint  Process.  This  name  is  given 
to  a  process  in  which  collotype  prints  are 
transferred  to  stone  and  printed  from  in  a 
lithographic  press. 

Also,  a  process  devised  by  Mr.  Cocking,  an 
English  amateur,  in  which  prints  were  made 
from  two  negatives  of  a  subject,  one  being 
an  ordinary  photographic  negative,  the 
other  prepared  by  hand.  By  this  latter  pro- 
cess, prints  were  obtained  in  which  certain 
effects  of  light  and  shade  not  in  the  photo- 
graphic negative  were  apparent,  with  ad- 
vantage to  the  finished  print. 

Photo-T3rpographic.  Pertaining  to  the 
processes  which,  by  the  aid  of  photography, 
make  the  production  of  etched  cliches  print- 
able in  a  book-printing  press  possible.  (See 
Autotypy  ;  Photochemigraphy  ;  Photo- Galvan- 
ography,  etc.) 

Photo- Typography.     A  process  of  making 
zinc  blocks  or  cliches  or  cuts,  printable  in  a  ' 
book-printing  press,  from  photographic  half-  ' 


tone  negatives  from  objects  in  Nature,  pen- 
drawings,  washes,  or  paintings.  The  half-tone 
gradation  is  effected  by  the  interposition  of 
a  line  or  grain  screen  between  the  sensitive 
plate  and  the  subject  to  be  copied.  It  is  of 
great  importance  in  book  and  newspaper 
illustration. 

Photo- Vitrified  Enamels.  (See  Enamel ; 
Burnt -in  Enamel^  etc.) 

Phototype.  A  modification  of  the  collo- 
type process,  in  which  the  gelatine  film  it- 
self is  printed  from.     (See  Index.) 

Photo-Xylography.  The  art  of  printing 
photographic  impressions  upon  wood  blocks 
for  engraving  purposes.  Several  methods 
have  been  devised  for  this  purpose,  the  most 
practical  of  which  are : 

I.  M.  Contengin  floods  the  surface  of  the 
wood  with  varnish  two  or  three  times,  un- 
til it  ceases  to  absorb  the  liquid,  but  allow- 
ing no  coating  on  the  surface,  the  object  be- 
ing simply  to  saturate  the  fibre ;  this  effected, 
the  block  is  placed  aside  to  dry.  Next  pro- 
ceed to  coat  the  face  with  a  white  prepara- 
tion ;  for  which  purpose  use  washed  chalk 
or  whiting,  or  zinc  white,  which  answers  the 
purpose  better,  applying  it  with  a  flat  camel's^ 
hair  brush,  the  excess  being  swept  off.  When 
this  is  dry,  the  surface  is  again  covered  with 
varnish,  and  all  not  immediately  absorbed  is 
allowed  to  drain  off,  the  wood  being  placed 
on  edge ;  this  last  operation  lowers  the  color 
of  the  white  coating,  but  it  still  remains 
sufficiently  opaque  to  observe  the  grain  of 
the  wood.  A  solution  of  gelatine,  12  grains 
to  1  ounce  of  water,  with  20  grains  of  chlo- 
ride of  sodium,  is  then  poured  over  the  white 

f)reparation  and  allowed  to  drain  off  at  the 
ower  edge ;  too  thin  a  film  must  not  be  used, 
or  it  will  not  darken  sufficiently  under  the 
negative.  The  block  is  rendered  sensitive 
by  being  placed,  face  downward,  in  a  glass 
tray  containing  a  solution  of  nitrate  of  silver, 
70  or  80  grains  to  the  ounce  of  water,  and 
kept  carefully  from  contact  with  the  bottoqa 
of  the  dish  by  slips  of  glass ;  in  this  manner 
but  a  small  quantity  of  sensitizing  solution 
is  needed.  To  print,  make  use  of  the  ordi- 
nary pressure-frame  without  the  back,  adjust- 
ing the  block  and  negative  in  away  to  allow 
of  their  being  removed  and  replaced  if  neces- 
sary. Tone  in  a  gold  bath  and  fix  in  hypo- 
suljphite  of  soda  the  same  as  for  paper,  and 
wash  under  a  stream  of  water. 

II.  Mr.  Barnard's  process:  1st,  Take  a 
collodion  positive  upon  glass ;  2d,  coat  the 
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block  of  wood  with  lamp-black  mixed  with 
gum-water ;  3d,  transfer  the  positive  to  the 
block  in  the  following  manner :  Lay  a  piece 
of  wet  blotting-paper  upon  the  collodion 
film,  leaving  one  edge  of  it  uncovered ;  turn 
that  edge  over  the  blotting-paper  with  a  pen- 
knife; remove  the  blotting-paper  with  the 
film  adhering  to  it  from  the  plate  and  apply 
it  to  the  wood  block ;  press  the  two  into  due 
contact,  and  remove  the  blotting-paper, 
leaving  the  positive  adhering  to  the  olack- 
ened  block ;  stand  aside  to  dry. 

III.  By  the  carbon  process :  Prepare  the 
wood  as  usual  by  covering  the  face  with  some 
white  pigment  ground  with  alcohol  or  gum- 
water.    Make  a  print  on  paper  by  the  carbon 

Erocess ;  moisten  the  print  with  an  alco- 
olic  solution  of  caustic  potash,  and  lay  it 
immediately,  face  downward,  on  the  whitened 
surface  of  the  wood  block;  then  lay  a 
piece  of  cardboard  upon  the  back  of  the 
print,  and  place  it  under  pressure,  or  rub  it 
vigorously  for  a  minute  or  two  with  a  paper- 
knife  or  burnisher ;  on  removing  the  card- 
board the  design  will  be  found  transferred 
to  the  block. 

IV.  Mr.  Bobbins'  process :  Hold  the  pol- 
ished block  to  the  fire  till  quite  hot ;  then 
rub  it  with  beeswax  till  there  is  a  smooth, 
even  coat.  Hold  it  again  before  the  fire  till 
the  wax  runs ;  then  put  it  in  a  cool  place  to 
dry.  Coat  the  waxed  block  with  collodion  in 
the  usual  way.  Excite  in  the  nitrate  bath  by 
floating;  print  from  a  negative,  or  take  a 
negative  on  the  wood  in  the  camera ;  develop 
in  the  usual  way  and  wash  thoroughly ;  no 
fixing  in  needed. 

V.  Lallemand's  process :  The  wood  block 
is  first  placed  with  its  surface  on  a  solution 
of  alum,  and  is  then  dried ;  it  then  receives  a 
coating  composed  of  animal  soap,  gelatine, 
and  alum  on  all  its  faces,  put  on  with  a 
brush ;  when  the  coating  is  dry,  the  surface 
which  is  to  receive  the  picture  is  placed 
for  some  minutes  in  a  solution  ^  muriate 
of  ammonia,  then  dried;  then  a  bath  of 
nitrate  of  silver  of  20  per  cent.,  and  dried. 
It  is  then  placed  under  the  negative  and 
printed,  fixed  in  a  saturated  solution  of 
hyposulphite  of  soda— a  few  minutes  is 
enough— and  washed  for  five  minutes,  and 
then  dried. 

Photo-Zincography  (Zincography).  The 
transfer  of  a  photographic  picture  on  zinc 
(either  by  direct  print  on  the  sensitized  zinc 
plate  or  by  transfer-paper)  for  impressions 


in  the  lithographic  press  by  fatty  colors 
(See  Photo- Lithography.) 

Photo- Zincography,  The  art  of  engrav- 
ing upon  zinc  by  the  aid  of  photography. 
The  process  is  similar  to  the  photo-litho- 
graphic process  of  M.  Asur.  A  sheet  of 
paper  is  first  coated  with  a  solution  of  bi- 
chromate of  potasium  and  gum ;  then  dried 
and  exposed  under  a  negative  highly  inten- 
sified. It  is  then  perfectly  and  evenly 
covered  with  lithographic  ink  by  passing  it 
through  a  press  on  a  zinc  plate  covered  with 
the  ink.  After  this  is«  done  the  paper  is 
turned  over  on  a  plate  of  glass,  and  the  back 
of  it  moistened  with  gum  and  water,  which, 
passing  through  the  paper,  dissolves  the  gum 
and  soluble  portion  of  the  bichromate 
to  which  the  ink  adheres,  whilst  it  does 
not  affect  the  insoluble  portion  on  which  the 
lines  and  letters  are.  The  hold  of  the  ink 
to  the  blank  parts  of  the  drawing  or  writing 
having  thus  been  destroyed,  its  removal  is 
effected  by  again  passing  the  paper  through 
the  press  on  a  plate  of  zinc  cnarged  with 
ink.  This  second  coat  of  ink,  adhering  to 
the  ink  on  the  whole  surface  of  the  paper, 
brings  away  with  it  all  that  was  on  the  blank 
parts,  whilst  at  the  same  time  it  leaves  a 
second  charge  of  ink  on  the  lines  or  letters. 
For  the  ft-ansfer  to  zinc  the  anastatic  process 
is  used;  and  so  perfectly  charged  are  the 
lines  and  letters  with  ink,  that  two  or  even 
three  or  four  plates  can  be  produced  from 
the  same  photograph. 

For  the  transfer  of  these  photographs  to 
the  waxed  surface  of  a  copper  plate,  it  is 
necessary  that  the  paper  should  be  transpa- 
rent, in  order  that,  before  rubbing  it  down, 
the  reduced  drawing  should  be  accurately 
adjusted  to  the  marginal  lines  and  trigono- 
metrical points,  which  have  been  previously 
laid  down  on  the  copper  plate,  and  thus  ob- 
viate the  possibility  of  any  distortion.  This 
process  is  the  earl^  one  of  its  class,'  and  has 
been  greatly  modified  and  improved.  (See 
Index.) 

Photozone.  An  instrument  designed  by 
Dr.  R.  M.  Smith  for  instantaneously  ex- 
posing and  closing  the  camera. 

Phozometer.     (See  Focimeter.) 

Picture-Printing.  To  print  pictorially. 
The  lamented  photographic  artist,  O.  G. 
Rej lander,  once  remarked :  "  I  have  a  lively 
presentiment  that  the  time  will  come  when  a 
work  will  be  judged  by  its  merits,  and  not 
by  the  method  of  its  production."    It  is  too 


PIOT 


289 


PINH 


commonly  the  custom  to  relegate  photograph- 
nrinting  to  the  hands  of  the  youngest  and 
letust  capable  of  the  employes.  The  pictorial 
quality  of  the  print  is  not  entirely  decided 
during  the  exposure  of  the  plate  upon  a  well- 
selected  view,  and  during  the  development 
of  the  negative :  much  may  be  done  to 
secure  a  beautiful  picture  during  the  print- 
ing, provided  the  plate  was  focuased  pictori- 
alhj.  Few  pay  this  art  proper  attention.  In 
an  artistic  pnotograph  the  oDJect  upon  which 
the  attention  shoula  be  fixed  must  stand  out 
prominently  in  the  print — the  eye  should 
rest  upon  it,  undistracted  by  other  parts. 
Thus  sweeps  of  shade  may  lead  up  to  a  more 
highly  lighted  portion  where  the  principal 
object  may  be  located,  or  a  sweep  of  light 
may  lead  the  eye  to  a  prominent  dark  object. 

An  operator  whose  taste  has  been  pictori- 
ally  cultivated  may,  by  proper  masking, 
secure  this  much-to-be-^esirea  effect.  One 
may  give  atmospheric  effect  to  the  distance. 
Foliage  may  be  gradated,  and  foreground 
corners  improved.  Tissue-paper  carefully 
stretched  upon  the  back  and  manipulated 
properly  with  the  stump  will  be  found  pow- 
erful aids.  A  suitably  perforated  card  can 
be  moved  to  and  fro,  allowing  the  light  to 
impinge  upon  jwrtions  of  the  negative  where 
strength  is  needed.  The  most  favorable 
effect  can  be  secured  when  the  sunlight  falls 
across  the  picture,  not  coming  from  behind 
or  fronting  the  camera.  When  the  masking 
and  vignetting  are  properly  attended  to,  a 
thin  sheet  of  celluloid  can  be  fastened  to 
the  front  of  the  frame  by  metallic  buttons 
and  the  printing  allowed  to  go  on  until  the 
needed  depth  is  secured.  For  pure  whites 
and  unfading  quality  always  use  two  hypo 
baths,  and  fix  in  very  subdued  light.  The 
hypo  bath  should  be  slightly  alkaline. 

Kaising  the  lens-board  cuts  off  the  too 
frequently  out-of-proportion  foreground — 
i.  e.,  the  object  of  interest  must  be  that 
most  sharply  defined  upon  the  ground-glass 
when  focussing;  the  sweeps  of  light  and 
shade  may  be  secured  in  the  printing.  A 
card  of  black  Bristol  dull-surface  board  may 
be  perforated  slightly  smaller  than  the  cap 
of  the  lens,  and  slit  with  scissors  into  fine 
fringe.  During  the  exposure,  which  should 
be  upon  a  slow  plate,  this  card  can  be  slowly 
passed  two  and  fro  before  the  lens — never 
encroaching,  however,  upon  the  centre  of 
the  field. 

A  properly  vignetted  photograph  is  a  beau- 
19 


I  tiful  thing.  This  effect  can  be  still  further 
secured  by  dabbing  the  glass  side  of  the 
negative  with  Gihon's  opaque  mixed  with  a 
bit  of  sugar  candy  and  moistened  with  water. 
Let  it  be  solid  at  the  extreme  corners,  of 
medium  density  near  the  same,  and  fade 
lightly  away  at  the  edges.  The  general  shape 
is  an  ellipse. 

Remember  the  golden  rale:  Expose  for 
the  shadows ;  that  is,  the  detail  in  the  shadows 
must  be  developable,  or  no  artistic  picture  can 
be  secured.  A  good  gradation  can  be  further 
had  by  inserting  a  large  diaphragm  upon 
which  a  bit  of  writing-paper  is  gummed,  per- 
forated with  an  aperture  the  size  of  the  stop 
intended  to  use,  while  about  the  aperture  small 
holes  may  be  pierced  with  a  darning-needle  in 
irregular  order.  A  picture  full  of  strong 
contrasts  may  be  harmonized  by  sweeping  a 
strong  developer  across  the  plate,  carrying 
away  the  free  silver,  while  a  weak  devel- 
oper confined  to  the  surface  will  increase 
contrast  where  little  exists. — C.  Ashleigh 
Snow. 

Pigment  Printing.  Autotype  process; 
carbon  printing;  a  process  of  producing 
photographic  prints  on  paper  by  means  of 
bichromate  salts  and  a  gelatine  film,  colored 
with  lamp-black,  charcoal,  or  other  pigment. 
Such  carbon  paper  is  floated  on  a  solution  of 
bichromate  of  potash  or  ammonia,  dried  in 
the  dark,  exposed  under  a  negative,  soaked 
in  water  on  its  support,  developed  in  warm 
water,  hardened  in  an  alum  bath,  and  finally 
washed  and  dried. 

Pigment  Process.  The  pigment  or  carbon 
process  depends  upon  the  property  which 
gelatine  has  of  losing  its  solubility  in  hot 
water  on  exposure  to  light  in  the  presence 
of  chromium  salts.  If  a  paper  coated  with 
gelatine  containing  any  desired  pigment 
or  coloring  matter  is  made  sensitive  to 
light  by  immersion  in  a  solution  of  bichro- 
mate of  potash,  and  exposed  to  light,  the 
parts  acted  upon  by  light  remain  unchanged 
when  the  picture  is  treated  with  hot  water, 
and  a  positive  picture  results.  This  process 
is  utilized  for  the  production  of  direct  prints 
upon  all  kinds  of  surfaces  and  in  the  photo- 
mechanical processes.    (See  Carbon  Process.) 

Pine-Soot.  Lamp-black;  a  black  soot 
obtained  from  resinous  wood;  pitch-wood. 
Used  in  the  carbon  process,  ana  for  black 
paint  (with  alcohol  and  gum). 

Pin-Moles.  Small,  transparent  spots  in  the 
sensitive  film,  usually  caused  by  dust  which 
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settles  on  it  during  the  preparation  or  during 
the  exposure. 

Pin-Uole  Camera.  A  camera  without  ob- 
jective. In  place  of  the  latter  a  very  fine 
opening  is  used.  Pictures  made  with  it  are 
not  very  sharp,  but  free  from  distortion,  and 
the  picture  angle  (up  to  120°)  is  so  large  that 
very  near  exposures  of  high  and  broad  ob- 
jects can  be  made  with  it.  The  exposure, 
however,  has  to  be  long,  as  compared  to  that 
when  an  objective  is  used. 

Pin-Hole  Photography.  The  possibility 
of  obtaining  photographic  pictures  without 
a  lens  has  long  been  a  subject  of  interest, 
^nd  has  recently  been  abundantly  verified 
in  fact.  For  this  purpose  a  light-tight  box, 
in  which  at  one  end  a  thin  metal  plate 
pierced  with  a  minute  hole  is  inserted,  is 
suflficient  for  an  experiment.  The  sensitive 
plate  or  paper  is  inserted  in  a  vertical  posi- 
tion at  the  end  of  the  box  opposite  the  pin- 
hole. To  expose  the  picture  the  pinhole  is 
uncovered,  and  a  protracted  exposure  is 
given.  The  image  thus  obtained  is  always 
fairly  sharp,  depending  for  definition  upon 
the  size  of  the  pin-hole.  The  angle  of  view 
included  and  the  size  of  the  image  depends 
upon  the  size  of  the  plate  and  its  distance 
from  the  pin-hole. 

Pipette.     By  using  pipettes  the  photog- 
rapher can  take  from  any  solution  desired, 
drop    by   drop. 
Fig.  160.  They  are  five  or  six 

inches  in  length 
and  about  three- 
eighths  of  an  inch 
in  diameter.  They 
can  be  readily 
made  by  the  pho- 
tographer from 
glass  tubes,  and 
with  pieces  of  rub- 
ber tubing  and  a 
few  corks.  The 
points  are  made  by 
heating  the  piece  of 
glass  tube  in  the 
middle,  turning  as 
the  heat  increases. 
When  it  has  be- 
come soft  and  pli- 
_  able  pull  suddenly 

and  cause  the  sepa- 
rated parts  to  be  drawn  out  into  very  fine 
points.  Breaking  off  one  of  these  points 
will  secure  a  tube  with  a  fine  aperture. 


Pistolograph.  A  peculiarly  constructed 
pocket  camera,  working  with  a  spring,  for 
taking  small  instantaneous  views. 

Pizzighelli's  Direct  Plantinotjrpe  Pro- 
cess. According  to  the  latest  method  pub- 
lished by  Captain  Pizzighelli,  the  originator 
of  this  beautiful  process,  suitable  photo- 
graphic paper  is  first  impregnated  with  a 
resinous  solution  obtained  by  mixing  1  part 
of  gum  dammar  in  100  parts  of  alcohol.  This 
closes  up  the  pores  of  the  paper  and  pre- 
pares it  for  being  sensitized. 

With  regard  to  the  sensitizing  solutions, 
the  new  formula  for  the  sensitive  mixture,  for 
arrowroot  or  resin  paper,  is  the  following  : 


Stock  Solutions 

Potassium  Chloro-platinite 

10  grammes. 

Distilled  Water     . 

60c.c. 

Ammonium  Ferric  Oxalate 

40  grammes. 

Potassium  Oxalate  Solution 

(5  per  cent.)      . 

100  CO. 

Glycerine       .... 

3    " 

Iron  Solution  B    .       .       . 

100    " 

Potassium    Chlorate  Solu- 

tion (1:20} 
Mercuric  Chloride  Solution 

8    " 

(5  percent.) 

20    " 

Potassium  Oxalate  Solution 

(5  per  cent.) 

40    " 

Glycerine      .... 

2    " 

As  to  the  preparation  of  solution  B,  the 
potassium  oxalate  should  be  heated  up  tp 
about  40°  C,  and  the  ammonium  ferric  oxa- 
late dissolved  in  it.  Upon  cooling,  some 
ammonium  oxalate  will  be  precipitated ;  the 
clear  solution  should  then  be  filtered  off,  and 
kept  in  the  dark.  In  order  to  prevent  the 
formation  of  mould,  a  drop  of  carbolic  acid 
should  be  added  to  the  liquid. 

For  sensitizing  a  sheet  (demy  size)  when 
black  tones  are  desirable,  and  if  negatives  of 
medium  density  are  used,  we  must  take : 


Solution  A 
Solution  B 
Solution  C 


5  c.c. 

6  " 
2    •' 


For  harder  negatives  the  quantity  of  so- 
lution C  should  be  diminished  or  entirely 
omitted,  and  solution  B  increased  to  the 
same  extent ;  in  the  case  of  softer  negatives 
the  reverse  is  to  be  adopted. 

The  printing  process  with  these  papers  is 
generally  familiar.  The  action  of  light 
should  go  on  until  the  print  shows  the  in- 
tensity it  should  have  when  finished.  The 
time  of  printing  may,  however,  be  shortened 
if,  after  the  deepest  shadows  have  appeared, 
the    prints  are  developed  cold.     For  this 
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purpose  either  the  5  per  cent,  potassium  ox- 
alate solution  may  be  used  or  a  5  per  cent, 
aqueous  solution  of  washing  soda. 

The  printinjjj  being  completed,  the  pic- 
tures are  fixed  in  a  bath  of  hydrochloric 
acid  10  parts,  water  800  parts,  which  is 
changed  two  or  three  times. 

The  bath  may,  however,  be  replaced  by 
the  following  one,  recommended  by  A.  Hus- 
zar : 


Sulphate  of  Copper 
Water 


10  grammes. 
1000  c.c. 


which  is  employed  in  the  same  manner  as 
the  hydrochloric  acid  bath.  Finally,  the 
prints  are  washed  in  ordinary  water  and 
dried.     (See  Plat'motype.) 

Place  at  Point.  To  place  the  camera  at 
the  point  is  to  lengthen  or  shorten  it  until 
the  image  attains  its  maximum  clearness 
upon  the  ground-glass. 

Plain  Collodion.  Pyroxylin  simply  dis- 
solved in  alcohol  and  ether  without  the 
admixture  of  the  sensitizers. 

Plain  Paper.  Raw  paper ;  the  finest  of 
all  papers ;  faultless  as  to  purity,  closeness, 
sizing,  and  uniformity  of  its  surface.  Used 
after  sensitization  on  the  silver  bath  or  coat- 
ing with  emulsion,  for  the  production  of 
prints  according  to  the  difierent  printing 
processes. 

Plain  Photograplis.  This  term  is  ap- 
plied to  all  photographs  upon  plain  salted 
paper  and  to  those  untouched  by  the  artist's 
pencil. 

Plain  Salted  Paper.  A  term  applied  to 
all  papers  salted  as  they  come  from  the  mill, 
to  distinguish  them  from  those  prepared 
with  albumen,  gelatine,  etc. 

Plaque  Photography.  A  method  in- 
vented by  F.  B.  Clench,  which  has  for  its 
object  to  produce  a  means  by  which  to  press 
photographic  pictures  so  as  to  assume  a  con- 
cave shape  and  to  imitate  in  appearance  the 
porcelain  plaque.  It  consists  of  the  novel 
devices  and  combination  devices  here  de- 
scribed. In  the  accompanying  drawings 
(Fig.  161),  1  represents  a  perspective  view 
of  a  picture  as  produced  by  this  device ;  2, 
a  cross  section  of  the  dies  as  placed  together 
and  before  being  compressed,  and  3  a 
similar  view  of  the  dies  after  compression. 
Corresponding  letters  in  the  several  figures 
of  the  drawings  designate  like  parts.  The 
frame  A,  rubber  plate  B,  extended  across 
said  frame  A,  and  central  rubber  block  C, 


when  used  in  combination  with  any  common 
press,  substantially  set  forth,  is  the  claim 
made  in  Mr.  Clench's  patent. 


Plaster  Casts  from  Transparencies.    It 

is  sometimes  desirable  to  convert  a  photo- 
graph into  a  plaster  plaque,  which  may  be 
mounted  on  a  tablet  for  exhibition.  This 
may  be  done  by  making  a  transparency  of 
the  subject,  and  after  fixing  (alum  not 
having  been  used)  and  washing,  the  plate  is 
subjected  to  heat,  which  renders  the  image 
in  relief.  If  the  transparency  is  made  by 
the  bichromated  gelatine  process  the  relief 
will  be  more  strongly  marked  than  with  an 
ordinary  gelatine  plate.  While  the  relief  is 
moist  and  at  its  best,  pour  on  No.  1  ordinary 
plaster  as  used  in  casting,  mixed  with  a  little 
alum  to  harden  it.  When  dry  the  plaster 
will  leave  the  gelatine  without  trouble,  giv- 
ing an  accurate  and  beautiftil  casting. 

Plate.  The  tablet  upon  which  the  photo- 
graphic image  is  produced. 

Plate-Block.  An  instrument  upon  which 
to  secure  the  daguerrotype  plate  during  the 
operation  of  cleaning. 

Plate-Changing  Arrangement.  A  com- 
trivance  in  detective  cameras  for  substi- 
tuting fresh  for  exposed  plates,  consisting 
either  of  a  magazine  above  the  camera,  from 
which  plate  after  plate  is  moved  into  posi- 
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tion  automatically,  or  of  two  magazines  with 
space  for  the  objective  between,  the  plates 
being  brought  successively  into  position  for 
exposure  from  the  upper  magazine  into  the 
middle  space,  and,  after  exposure,  into  the 
lower  magazine ;  sometimes  also  it  consists 
of  a  leather  bag,  within  which  the  exposed 

Elate  is  moved  up  with  the  fingers  and  be- 
ind  the  last  of  the  contained  plates. 

Plate-Holder.  This  term  is  applied  al- 
most indefinitely  to  everything  upon  or  into 
which  the  plate  is  placed. 

Plate-Snield.  The  black  frame  inclosing 
the  daguerrotype  plate,  or  photogenic  paper, 
film  or  glass,  during  its  exposition  to  light 
in  the  camera.  The  camera  box  usually 
contains  a  separate  shield  for  each  size  of 
plate. 

Plate- Vice,  or  Buffer.  An  instrument  for 
holding  the  plate  while  being  buffed  or 
cleaned. 

Plate-Washer  (Washing-Rack).  A  box- 
like receptacle  with  notches  for  the  recep- 
tion of  negatives  during  the  washing  under 
the  tap,  the  water  running  out  through  a 
pipe  in  the  lower  part,  the  plates  being  so 
arranged  as  to  be  continually  under  water. 
The  box  is  usually  supplied  with  a  removable 
rack  for  the  plates,  on  which  they  are  lifted 
out  and  left  to  dry. 

Platinotjrpe.  A  photographic  process  dis- 
covered by  Sir  John  Herschell,  and  based 
upon  the  changes  effected  by  light  upon  the 
chloride  of  platinum.  In  1878  Mr.  W. 
Willis  patented  in  England  an  original  pro- 
cess for  obtaining  prints  in  platinum,  to 
which  was  given  the  name  of  platinotype. 
This  process,  which  is  based  on  the  reduc- 
tion by  the  action  of  light  of  ferric  oxalate 
into  ferrous  oxalate,  and  the  further  reduc- 
tion of  a  platinum  salt  by  the  ferrous  oxalate 
to  the  metallic  state  when  developed  by  the 
aid  of  a  suitable  agent,  being  a  patented  pro- 
cess, cannot  be  given  here.  The  right  to  use 
it  may,  however,  be  obtained  at  a  trifling 
cost  from  the  patentee ;  by  it  beautiful  prints 
in  black  and  white  or  sepia  may  be  obtained 
with  ease  and  certainty.  The  prints  thus 
obtained  are  undoubtedly  permanent.  Prints 
precisely  similar  to  those  obtained  by  the 
Willis  process  may  be  had  by  employing 
Pizzighelli's  platinotype  process  given  else- 
where. 

Platinotype  Paper.  Paper  prepared  with 
iron  and  platinum  salts  for  printing  from 
negatives.  It  can  be  prepared  both  for  print- 


ing-out and  printing  with  subsequent  devel- 
opment. (See  Platinotype.)  It  gives  matt 
pictures  resembling  copper  engravings. 

Platinum.  This  metal  is  always  found 
in  a  native  alloy  with  osmium,  iridium, 
rhodium,  and  palladium.  It  occurs  in  allu- 
vial deposits,  often  with  gold,  in  small  flat- 
tened gray  grains.  The  chief  source  of 
Elatinum  is  at  Nischni-Taglisk,  in  the  Urals, 
ut  it  is  also  found  in  South  America,  Cali- 
fornia, and  Borneo.  Platinum  tetrachloride 
(commonly  but  erroneously  termed  bichlo- 
ride) is  used  for  toning  collodion  positives, 
and  should  be  used  dilute,  and  at  a  tempera- 
ture of  about  70°  F.  'It  frequently  contains 
excess  of  hydrochloric  acid,  which  should  be 
carefully  neutralized  with  carbonate  of  soda 
{not  potash  or  ammonia),  and  then  made 
slightly  acid  with  nitric  acid.  The  tetra- 
chloride of  platinum  is  also  a  ready  solvent 
for  silver  chloride,  and  the  latter  can  be 
crystallized  from  this  solution.  Chloro-plati- 
nite  of  potassium  is  used  in  conjunction  with 
a  ferric  salt  for  preparing  platinum  paper,  as 
in  contact  with  ferrous  oxalate  it  is  at  once 
reduced.  This  salt  is  also  used  for  toning 
silver  prints,  and  gives  the  best  results  with 
a  matt-surface  print.  The  method  is  as  fol- 
lows: A  60-grain  tube  of  the  salt  is  dis- 
solved in  2  ounces  of  distilled  water  (and 
should  completely  dissolve,  leaving  no  yellow 
sediment  of  potassium  chloro-platinite). 
This  forms  the  stock  solution  of  30  grains  to 
the  1  ounce,  or  1  grain  in  every  16  minims. 
For  use,  take  16  minims,  add  a  drop  or  two 
of  nitric  acid,  and  make  up  to  1  ounce  with 
water.  Now,  having  washed  the  matt-sur- 
face prints  in  two  or  three  changes  of  water, 
with  a  brush  swab  each  print  with  the  plati- 
num solution,  and  in  about  one  minute  ton- 
ing will  be  complete.  Then  place  the  prints 
in  water  in  which  a  small  quantity  of  car- 
bonate of  soda  has  been  dissolved,  then  fix 
and  wash  as  usual. 

Platinum-Black.  Platinum  as  a  finely 
divided  black  powder.  Used  in  spectral 
photography,  in  Geissler  pipes,  for  the  re- 
moval of  quicksilver  fumes. 

Platinum  Toning.  If  prints— albumen, 
salted,  or  chloride,  or  silver  gelatine,  or 
collodio-chloride  paper — are  placed  in  a  di- 
lute solution  of  chloro-platinite  of  potash 
the  silver  image  is  converted  into  a  platinum 
image.  This  method  is  largely  used  as  a 
substitute  for  gold  toning,  the  tones  obtained 
being  of  a  pleasing  color,  and  more  perma- 
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nent.  Plain  salted  paper  is  especially 
adapted  to  this  method.  The  printing  opera- 
tions up  to  the  foiling  are  exactly  similar  to 
those  employed  in  albumen  printing. 

W.  K.  Burton  finds  that  prints  on  almost 
any  kind  of  paper  can  be  readily  and  satis- 
factorily toned  with  platinum  if  citric  acid 
he  employed  instead  of  the  usual  nitric  and 
the  prints  placed  in  a  weak  solution  of  am- 
monia when  removed  from  the  toning  bath. 
The  fixing  solution  should  also  have  suffi- 
cient solution  of  ammonia  added  to  make  it 
perceptible. 

Where  a  number  of  prints  are  to  be  toned 
at  one  time  the  platinum  salt  may  be  reduced 
to  a  half  or  even  a  quarter.  The  prints 
should  be  placed  in  the  solution  without 
preliminary  washing. 

Potassium  Chloro-platinite       .       .  2  grains. 

Acid  Citric 5      *' 

Sodium  Chloride  (common  salt)       .  8     " 

Water 1  ounce. 

This  solution  will  keep  indefinitely,  only 
requiring  occasionally  to  be  reinforced  by 
small  additions  of  the  platinum  salt. 

Platino-Uranotypy.  A  printing  process 
with  subsequent  development.  The  paper 
for  this  purpose  is  prepared  with  a  mixture 
of  equal  parts  of  concentrated  chloride  of 
uranium  and  platinic  chloride  of  potash 
solution  (1 :  12),  developed  cold  in  concen- 
trated solution  of  oxalate  of  potash,  saturated 
with  ferrous  oxalate.  The 
picture  is  printed  till 
fairly  visible. 

Plumbago  Process.  (See 
Ceramic  and  Dmtlng-on 
Processe^s.) 

Pneumatic  Holder. 
Pneumatic  plate-holder. 
An  instrument  usually 
made  of  wood  with  rubber 
plate  and  brass  screws,  for 
holding  glass  plates  dur- 
ing cleaning,  varnishing, 
coating,  etc. 

Point  of  Sight.  (Fig.  162.) 
Made  with  a  standard  six 
feet  high  and  with  the  feet 
twenty  inches  long.  At 
the  top  and  bottom  of  the 
standard  is  a  quarter-inch 
hole  with  a  string  passing 
through  each  and  tied.  A 
cabinet  card  fastened  upon  the  string  may 
be  easily  moved  up  and  down  to  any  point. 


Fig.  162. 


Poisons  and  Antidotes,  Elsden's  Table 

of.     (P><)in  the  NewH  Year-hook.)     See  Table 
on  page  21>4. 

Poitevin's  Carbon  Process.  This  method 
is  based  on  the  remarkable  property  pos- 
sessed by  a  mixture  of  perchloridfi  of  iron 
and  tartaric  acid.  Superseded  by  modern 
processes. 

Poitevin's  Printing  Process.  By  this  pro- 
cess the  finished  proof  is  a  picture  in  gallate 
of  iron,  or  ordinary  writing-ink.     Obsolete. 

Polishing,     {^qq  Buffing  the  Plate.) 

Polishing- Wheel.    (See  Buffing-  Wheel.) 

Poljrbhionates.  Salts  formed  by  the  union 
of  the  j)o]ytliionic  acids  with  the  bases. 

Porcelain  Dippers.  Dippers  made  of 
porcelain. 

Porcelain  Dishes.  Shallow  vessels  made 
of  porcelain  to  hold  photographic  solutions. 

Porcelain  Photography.  The  production 
of  photographic  images  on  slabs  or  vessels  of 
porcelain  which  may  be  permanently  fixed 
by  burning  them  in  with  ceramic  colors. 
This  process  is  the  invention  of  P.  L.  N. 
Foster,  Esq.,  V.  P.  The  plate  or  vessel  of 
porcelain  on  which  the  pictures  are  to  be 
produced,  may  be  glazed  prior  to  the  appli- 
cation of  the  sensitive  mixture,  or  otherwise 
this  glaze  or  flux  may  be  carried  over  the 
picture  before  burning.  The  first  prepara- 
tion of  the  plates  after  cleaning  consists  in 
the  application  of  the  following  mixture. 
Make  separate  solutions  of  gum-arabic  and 
gelatine :  gum-arabic,  72  grains ;  saturated 
solution  of  bichromate  of  potash,  ^  ounce  by 
measure;  dissolve  without  heat.  Gelatine, 
15  grains ;  water,  1  ounce,  by  measure  ; 
saturated  solution  of  bichromate  of  potash, 
1  drachm,  by  measure  ;  dissolve .  in  water- 
bath  ;  when  cool  add  the  bichromate ;  shake 
well  and  filter.     Take  of  the  solution  of 

Gum- Arabic 11  parts. 

Gelatine 5     " 

Distilled  Water 5     " 

To  every  drachm  of  this  mixture  add  9  or  10 
drops  of  honey  syrup,  formed  by  mixing 
equal  parts  in  volume  of  honey  and  water, 
and  filtering.  This  mixture  must  be  heated 
gently  in  a  water-bath,  well  shaken,  and 
filtered  through  fine  muslin.  The  porcelain 
is  slightly  warmed,  and  a  sufficient  quantity 
of  this  sensitive  mixture  poured  on,  in  the 
same  manner  as  collodion,  drained  off,  and 
gradually  dried  before  a  fire.  The  film 
must  be  very  even.     A  vigorous  positive 
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Elsden's  Table  of  Poisons  and  Antidotes. 

(From  the  News  Year-book.) 


Poisons. 


Remarks. 


Vegetable 
Acids. 


Caustic 
Alkalies. 


Oxalic  Acid,  in-  lOne  drachm  is  the 
eluding  Potas-  |  smallest  fatal  dose 
slum  Oxalate,       i    known. 


Ammonia 
Potash  . 
Soda   .    . 


f  Vapor  of  ammonia 
may  cause  inflam- 
mation of  the 
lungs. 


f  Mercuric  Chloride 


Acetate  of  Lead  . 


Metallic 
Salts. 


Three     grains     the 
smallest  known 
fatal  dose. 


The  subacetate  is 
still  more  poison- 
ous. 


Cyanide  of  Potas-     a.  Taken  internally, 
slum.  three  grains  fatal. 


&.  Applied  to  wounds 
and  abrasions  of 
the  skin. 


Concen- 
trated 

Mineral 
Acids. 


Bichromate  of  Po- 
tassium. 


Nitrate  of  Silver. 
Nitric  Acid.    .    . 

Hydrochloric  Acid 
Sulphuric  Acid   . 


Acetic  Acid 

Iodine   .    . 

Ether    .    . 
Pyrcgallol. 


a.  Taken  internally. 


6.  Applied  to  slight 
abrasions  of  the 
skin. 


Two  drachms  have 
been  fatal ;  inhala- 
tion of  the  fumes 
has  also  been  fatal. 

Half  an  ounce  has 
caused  death. 

One  drachm  has  been 


Concentrated,  has  as 
powerful  an  eflfect 
as  the  mineral 
acids. 

Variable  in  its  ac- 
tion ;  three  grains 
have  been  fiital. 


When  inhaled. 


Two  grains  suflcient 
to  kill  a  dog. 


Characteristic  symptoms. 


Hot  burning  sensation  in 
throat  and  stomach  • 
vomiting,  cramps,  and 
numbness. 

Swelling  of  tongue,  mouth, 
and  fauces;  often  fol- 
lowed by  stricture  of  the 
oesophagus. 

Acrid,  metallic  taste ;  con- 
striction and  burning  in 
throat  and  stomach,  fol- 
lowed by  nausea  and 
vomiting. 

Constriction  in  the  throat 
and  at  pit  of  stomach ; 
crampy  pains  and  stiflF- 
ness  of  abdomen;  blue 
line  round  the  gums. 

Insensibility,  slow  gasping 
respiration,  dilated  pu- 
pils, and  spasmodic 
closure  of  the  jaws. 

Smarting  sensation. 


Irritant  pain  in  stomach, 
and  vomiting. 

Produces  troublesome  sores 
and  ulcers. 

Powerful  irritant. 


Antidote. 


Chalk,  whiting,  or  mag- 
nesia suspended  in  water. 
Plaster  or  mortar  can  be 
used  in  emergency. 

Vinegar  and  water. 


White  and  yelk  of  raw  eggs 
with  milk.  In  emergency, 
flour  paste  may  be  used. 


Sulphates  of  soda  or  mag- 
nesia. Emetic  of  sulphate 
of  zinc. 


No  certain  remedy  ;  cold 
affusion  over  the  head 
and  neck  most  effica- 
cious. 

Sulphate  of  iron  should  be 
applied  immediately. 


Emetics  and  magnesia,  or 
chalk. 


Common  salt  to  be  given 
immediately,  followed  by 
emetics. 


Corrosion  of  windpipe,  and  Bicarbonate  of  soda,  or  car- 
violent  inflammation,  bonate  of  magnesia   or 
chalk ;    plaster    of    the 
apartment  beaten  up  in 
water. 


Acrid  taste,  tightness  about 
the  throat,  vomiting. 


Effects  similar  to  chloro- 
form. 

Resemble  phosphorus  pois- 
oning. 


Vomiting  should  be  en- 
couraged, and  gruel, 
arrowroot,  and  starch 
given  freely. 

Cold  afflision  and  artificial 
respiration. 

No  certain  remedy.  Speedy 
entetic  desirable. 
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picture,  either  from  a  collodion  negative, 
paper,  or  albumen,  or  even  an  engraving, 
must  be  placed  in  contact  with  the  sensitive 
coating,  and  the  while  exposed  to  light— sun- 
light if  possible.  The  amount  of  exposure 
is  of  great  importance ;  from  six  to  ten  min- 
utes in  good  sunshine  is  in  most  cases  suffi- 
cient. When  removed  from  the  light,  a 
negative  image  should  be  visible,  the  action 
of  light  darkening  and  hardening  the  sensi- 
tive layer  to  a  much  greater  degree  when 
using  the  above  mixture  than  when  using 
plain  gelatine.  The  sunned  parts  are  darker, 
and  the  unsunned  parts  softer,  than  is  the 
case  with  gelatine  alone;  the  advantage 
taken  of  this  hardening  effect  of  light  on  the 
film  will  be  apparent  in  the  next  stage  of 
the  process. 

To  produce  the  positive  image  in  ceramic 
color,  carry  over  the  surface  of  the  plate 
the  color,  in  a  fine  state  of  division,  by 
means  of  a  pad  of  cotton-wool,  well  charged 
with  the  required  color.  Its  successful  ap- 
plication requires  some  experience.  The 
surface  should  be  beaten  gently  and  equally, 
not  rubbed.  The  cotton  should  be  occasion- 
ally breathed  on,  and  re-charged  with  color. 
The  color  will  be  found  gradually  to  adhere 
to  the  unsunned  parts  of  the  film,  and  its 
application  should  be  continued  until  the 
picture  is  considered  sufficiently  powerful. 
Almost  any  amount  of  vigor  may  be  obtained. 
The  picture  is  produced  by  the  parts  not  ex- 
posed to  the  light  taking  the  color,  and  those 
portions  exposed  refusing  to  take  it.  The 
original  negative  image  will  now  be  almost 
lost  to  appearance  by  the  superior  density  of 
the  applied  color,  forming  the  positive  pic- 
ture; out  there  remains  in  the  sensitive 
coating  the  changed  and  unchanged  bichro- 
mate, which  it  is  necessary  to  remove.  To 
effect  this,  apply  alcohol  to  which  has  been 
added  dilute  acid  in  the  proportion  of  6 
drops  of  the  dilute  acid  to  a  drachm  of  alco- 
hol. The  dilute  acid  contains  5  grains  ordi- 
nary nitric  acid  to  the  drachm  of  water.  A 
bath  of  this  may  be  used,  or,  if  the  subject 
is  on  a  flat  surface,  it  may  be  poured  on. 
While  on  the  plate  evaporation  of  the  alcohol 
takes  place ;  this  would  be  equivalent  to  add- 
ing too  much  dilute  nitric  acid  to  the  alcohol, 
which  would  damage  the  film ;  therefore,  in 
pouring  on  and  off*  the  liquid,  care  must  be 
taken  to  keep  up  the  proportion  by  adding  a 
little  pure  alcohol  occasionally.  When  the 
brown  color  of  the  changed  bichromate  dis- 


appears, the  acid  spirit  must  be  poured  off, 
and  pure  alcohol  poured  on  and  off;  this 
must  be  repeated  once  or  twice  with  fresh 
quantities,  it  being  necessary  to  remove  every 
trace  of  the  acid  and  water.  The  picture  mast 
be  dried  very  rapidly,  and  is  now  ready  for 
burning,  provided  the  recipient  has  been 
covered  with  a  flux  or  glaze ;  if  not,  the  flux 
may  be  applied  over  the  picture  in  the  fol- 
lowing manner :  Pour  on  a  solution  of  Can- 
ada balsam  in  spirits  of  turpentine.  Dry 
the  plate  by  heat  until  the  turpentine  is  en- 
tirely evaporated.  Prepare  the  flux,  which 
may  consist  of  borax  and  glass,  or  borax, 
glass,  and  lead,  by  grinding  it  on  a  slab,  and 
I  drying.  Apply  this  equally  and  evenly,  by 
1  means  of  a  pad  of  cotton  tied  up  in  soft  and 
very  flexible  leather.  With  respect  to  the 
colors  used,  they  are  ground  on  a  slab  with 
water  and  dried.  Glass,  ordinary  kelp  or 
opal  glass,  may  be  used  instead  of  porcelain. 
The  burning-in  is  efiected  in  the  muffle-fiir- 
nace.     (See  Photographic  Enamelling.) 

Porcelain  Pictures.  Photographs  upon 
opal  glass,  whether  by  the  collodion  or  car- 
bon transfer,  gelatino-bromide,  gelatino-  or 
collodio-chloride  processes,  are  sometimes 
called  porcelain  pictures.  The  simplest  way 
to  produce  such  pictures  is  to  make  a  print, 
in  any  desired  color,  by  the  carbon  process, 
and  transfer  it  to  the  opal  surface. 

Portable  Camera.  A  light  folding  camera, 
easily  transported. 

Portable  Camera-Stand.  A  light,  folding, 
easily  carried  tripod  for  the  camera.  Its  legs 
are  of  two  to  four  pieces,  made  to  slide.  A 
head,  round  or  triangular,  of  wood  or  brass, 
upon  which  the  camera  is  screwed,  holds  the 
legs  together. 

Portrait  Lens.  A  double  objective  of 
great  rapidity  or  light-force,  admitting  of 
being  worked  with  comparatively  large 
opening  (up  to  one-third  of  its  focal'length). 
It  is  not,  however,  free  from  distortion,  gives 
a  round  view-field,  and  has  but  little  depth 
of  focus.  Used  almost  exclusively  indoors 
and  for  projections. 

Portraiture.  Although  portraiture  is 
practicable  in  the  open  air  or  in  an  ordinary 
room,  yet  the  best  results  can  be  obtained 
only  in  a  room  suitably  lighted  by  a  sky  or 
side  light,  such  as  an  ordinary  studio,  and 
with  the  apparatus  properly  adapted  for  this 
purpose.  For  full  details  see  Quarter  Ceu' 
tun/  in  Photography. 

Portable  Tent.    (See  Tent,) 
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Position.  The  placing  of  the  model  in 
the  manner  best  calculated  to  attain  the  end 
in  view  by  the  artist.  Such  positions  as  are 
most  natural  and  easy,  and  which  exhibit 
the  peculiar  habits  of  the  individual,  are 
preferable.  Many  have  endeavored  to  sys- 
tematize the  true  principles  of  position ;  but 
as  a  general  thing,  rules  are  out  of  the  ques- 
tion. Tasteful  eti'ect  is  one  of  the  most  in- 
dispensable additions  to  an  agreeable  por- 
trait, and  nothing  should  be  neglected  in 
order  to  obtain  it.  The  artist  must  thor- 
oughly study  the  effects  of  the  particular 
light  with  which  he  has  to  work ;  the  effect  of 
reflectors  and  screens,  the  conformation  of 
his  model,  the  nature  of  his  habits,  and  the 
peculiar  outline  of  his  features,  selecting  the 
best  aspect  of  the  face,  and  determining  the 
best  distance  from  the  camera  at  which  he 
should  be  placed,  so  as  to  avoid  distortion 
or  enlargement  of  parts. 

Positive.  A  term  used  in  contradistinc- 
tion to  "  negative,"  and  referring  to  all  photo- 
graphic pictures  obtained  in  the  natural 
state  of  light  and  shade.  Positives  are  of 
two  kinds :  direct,  or  such  as  are  produced 
directly  in  the  camera,  either  on  glass,  paper, 
or  other  substance,  coated  with  collodion, 
albumen,  or  similar  substances;  and  such 
as  are  produced  upon  paper,  wood,  or  other 
substance  by  superposition  of  the  negative. 
Positives  are  also  transparent  or  opaque. 
Transparent  positives  are  such  as  are  viewed 
by  transmitted  light.  Direct  positives  are 
produced  upon  iodide  of  silver,  while  those  of 
superposition  .are  usually  made  upon  the 
chloride ;  but  they  can  be  made  upon  a  chlor- 
iodide  by  the  development  process.  (See 
Printing  by  Development.  See  also  Ambro- 
type ;  Collodion  Positives;  Positive  Process; 
Positive  Proof ;  Printing,  etc.) 

Positive  Collodion.  There  is  a  very  slight 
difference  between  positive  and  negative 
collodion;  the  former  should  be  slightly 
thinner  than  the  latter,  and  of  a  nature  to 
give  a  pale  blue  and  transparent  ^m  in- 
stead of  the  rich  creamy  film  necessary  for 
the  negative.  It  is  also  necessary  to  the 
best  results  that  all  the  chemicals  used  in 
its  manufacture  should  be  perfectly  pure. 
The  best  proportions  of  alcohol  and  ether 
are  as  3  to  5;  while  for  negative  collodion, 
equal  parts  are  best.  See  Ambrotype ;  Col- 
lodion Positive  Process,  etc.) 

Positive  Collodion  Transfers.  (See  Trans- 
fers; Transferring,  etc.) 


Positive  Impressions.  (See  Positive 
Proofs.) 

Positive  Paper.  The  paper  upon  which 
positive  proofs  are  printed.  Paper  prepared 
with  the  positive  solutions  for  printing  pur- 
poses. Paper  is  now  manufactured  expressly 
for  this  purpose;  still,  much  of  it  is  of  in- 
ferior quality  and  every  sample  should  be 
well  examined  for  metallic  spots  and  other 
imperfections  as  described  in  the  article  on 
Permanence.  (For  the  methods  of  preparing 
paper  for  positive  process,  see  Printing.) 

Positive  Paper,  instantaneous.  (See  In- 
stantaneous Positive  Paper.) 

Positive  Process,  (^qq  Ambrotype  ;  Collo- 
dion Positive  Process ;  Printing,  etc.) 

Positive  Processes.  All  processes  by 
which  a  positive,  as  distinguished  from  a 
negative,  image  is  obtained  are  included  un- 
der this  heading.  Albumen  paper  printing, 
platinotype,  collodio-  and  gelatino-chloride, 
bromide,  iron,  and  carbon  processes  are  all 
positive  printing  processes. 

Positive  Proofs.  The  impressions  made 
upon  positive  paper  in  contact  with  the  nega- 
tive, and  finished  in  the  toning  and  fixing 
bath.  The  completed  papyrograph,  or  photo- 
graphic picture  on  paper.    (See  Printing.) 

Positive  Solutions.  The  solutions  used 
in  the  preparation  of  positive  paper  and 
printing  processes.  They  consist  of  the  salting 
solution ;  the  ammonio-nitrate  of  silver  solu- 
tion; toning-bath  and  fixing-bath;  albumen 
solution,  and  solution  of  gelatine  or  analogous 
substance.     (See  Printing.) 

Positive  Toning.    (See  Toning.) 

Positives,  Alteration  of.  (See  Fading.) 

Positives,  Backing  of.  (See  Backing 
Positives.) 

Positives  on  Glass.  Showing  as  such  by 
transmitted  light;  also  called  diapositives 
or  transparencies.  Lantern  slides  are  glass 
positives. 

Potash  (Potassa).  Pure  anhydrous  potassa 
is  a  white  solid  substance,  highly  caustic 
and  corrosive,  fusible,  and  possessing  a 
powerful  affinity  for  water,  intense  heat  be- 
ing evolved  during  its  combination  with 
that  fluid.  The  hydrate  of  potassa  is  the 
potassa  fusa  of  the  shops.  Potash  exhibits 
alkaline  and  basic  properties  in  the  most 
marked  degree,  turning  vegetable  yellows 
brown,  and  blues  green,  and  forming  salts 
with  the  acids.  Pure  potash  may  be  made 
by  separating  the  caroonic  acid  from  the 
carbonate  of  potash  of  commerce,  by  means 
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of  caustic  lime.  Solution  of  potash  ab- 
sorbs carbonic  acid  quickly  from  the  air, 
and  should  therefore  be  kept  in  ground- 
stoppered  bottles.  The  stoppers  must  be 
wiped  occasionally  in  order  to  prevent  them 
from  becoming  immovably  fixed  by  the  sol- 
vent action  upon  the  silica  of  the  glass. 

Potassium.  The  metallic  base  of  potash. 
To  prepare,  take  perfectly  dry  carbonate  of 
potash,  2  parts;  powdered  charcoal,  1  part; 
mix,  place  them  in  a  gun-barrel  or  iron 
bottle,  furnished  with  a  short  iron  tube,  and 
connected  with  a  copper  receiver  containing 
a  little  naphtha  and  surrounded  with  ice,  and 
distil  by  a  strong  heat.  Potassium  is  solid 
at  ordinary  temperatures,  but  softens  at  70° 
and  fuses  at  150°.  It  sublimes  at  a  low,  red 
heat ;  color  and  lustre  resemble  mercury.  Sp. 
gr.  0.865.  Its  most  remarkable  property  is  its 
affinity  for  oxygen  gas,  which  is  so  great 
that  it  takes  it  from  most  substances  con- 
taining it,  and  it  can  only  be  preserved  in 
naphtha  or  other  fluid  hydrocarbons.  It  is 
decomposed  with  the  evolution  of  light  and 
heat  by  contact  with  water,  and  a  solution 
of  pure  potassa  results.  It  unites  with  oxy- 
gen, forming  oxides,  one  of  which  is  potassa 
and  the  other  a  peroxide.  Potassium  is  used 
for  platinum  paper  and  in  the  platinum  ton- 
ing-bath. 

Pouncey's  Carbon  Process.  (See  Carbon 
Process.) 

Powder  Process.  (See  Dusting-on  Process.) 

Powder  Enlarging  Process.  A  valuable 
process  for  enlarging  by  transfer  upon  paper 
is  thus  described  in  the  News  Year-book  : 

Make  an  enlarged  transparency,  and  var- 
nish it ;  work  up  as  much  as  necessary  with 
lead-pencil.  Now  take  clean  glass  plate  of 
the  same  size.  Rub  well  with  French  chalk, 
slightly  dust.  Coat  with  plain  collodion 
(iodized  collodion  will  do  if  plain  collodion 
is  not  ready  to  hand).  When  dry,  coat  with 
one  of  the  sensitive  mixtures  for  powder 
process  given  above.  Dry  perfectly  over  gas 
stove  or  spirit  lamp  in  dark-room.  While 
still  warm,  print  under  the  transparency, 
about  three  to  ten  minutes,  according  to 
light.  The  image  will  be  faintly  visible. 
Dust  on,  with  large  camel's-hair  brush,  finely- 
powdered  ivory-black  with  a  little  Indian- 
red  or  any  other  color  according  to  taste. 
When  fully  developed,  cover  with  collodion,  ! 
and  place  in  dish  with  slightly  acid  water.  ! 
When  all  the  yellow  is  washed  away  let  the  \ 
plate  dry.    To  transfer,  take  a  piece  of  auto-  ' 


type  double  transfer  paper,  soak  in  warm 
water  till  slimy.  Wet  the  plate,  and  apply 
paper ;  squeegee  and  let  dry.  If  all  has  gone 
well,  it  should  leave  the  glass  readily.  These 
prints  are  of  course  permanent. 
Powell  Print.     The  cyanotype,  or  blue 

Erint,  because  of  the  ease  of  its  production, 
as  long  been  a  favorite  with  many  amateur 
photographers ;  but  its  objectionable  color, 
and  the  lack  of  purity  in  the  whites  of  blue 
prints  have  caused  many  efforts  to  be  made 
to  secure  a  method  by  which  the  tone  could 
be  changed.  Some  years  ago  Mr.  Samuel 
Powell  perfected  a  process  by  which  this 
desirable  end  may  be  attained.  This  process 
is  as  follows :  He  passes  any  good  hard-sized 
paper  suitable  for  the  cyanotype  picture 
through  a  bath  of  dilute  gelatine,  which  he 
prepares  as  follows:  Two  and  a  quarter 
grains  of  gelatine  to  each  ounce  of  water ; 
after  passing  the  paper  through  the  gelatine 
bath  it  is  hung  up  to  drain  and  dry,  using 
all  precautions  to  avoid  unevenness  of  coat, 
streaks,  and  marks ;  when  quite  dry  the  sized 
paper  should  be,  in  the  dark,  evenly  coated 
with  a  solution  composed,  say,  of  seventy 
grains  of  ammonio-citrate  of  iron,  with  sixty 
grains  of  ferridcyanide  of  potash  in  two 
ounces  of  water,  which  should  be  prepared 
and  kept  in  the  dark.  This  is  then  the  pre- 
pared paper,  which,  when  duly  exposed  under 
a  negative  to  light,  may  produce  the  variety 
of  image  desired.  When  printed  it  is  washed 
in  two  or  three  changes  of  clear  water,  and 
we  have  the  developed  print  no  longer  sensi- 
tive to  light.  This  print  needs  now  only 
to  be  blotted  off  from  superfluous  water, 
when  it  is  ready  for  immersion  in  the  dis- 
charging bath.  The  discharging  bath  may 
be  composed  of  a  variety  of  agents,  such  as — 

(a)  The  carbonate,  bicarbonate,  sesqui- 
carbonate  of  soda. 

{b)  The  soluble  alkaline  silicate  of  potash 
and  soda. 

(c)  Biborate  of  soda,  known  as  borax. 

Any  of  the  above  reagents  dissolved  in 
the  proportion  of  ten  grains  to  the  ounce  of 
water  will  discharge  the  color  of  the  "  blue 
^rint,"  still  leaving  the  salt  of  iron  in  the 
form  of  a  nearly  invisible  and  perfect  image 
on  the  paper. 

He  preferred  to  combine  the  discharging 
bath  of  ten  grains  of  efflorescent  sesquicar- 
bonate  of  soda  with  each  ounce  of  water. 
In  this  bath  immerse  the  "  blue  print"  till 
the  color  is  discharged  and  the  paper  loses 
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nearly  all  trace  of  the  picture,  except  a  rusty 
color,  more  or  less  distinctly  marKcd  with 
the  image  in  the  strong  shadows.  When  the 
blue  color  has  vanished  in  the  discharging 
bath  the  paper  is  washed  in  two  or  three 
changes  of  clear  water,  and  then  blotted  off 
to  remove  any  remaining  traces  of  soda  salts, 
which,  if  left  in  the  print,  would  modify  final 
color.  The  print  is  now  ready  for  the  toning- 
bath,  for  which  we  may  employ  gallic,  tannic, 
or  pyrogallic  acid,  or  any  other  suitable  com- 
pounds of  tannin  or  such  other  agents  as 
are  known  and  employed  to  produce  color 
reactions  with  salts  of  iron.  Mr.  Powell 
prepared  his  coloring-bath  of  four  grains  of 
gallic  acid  to  the  ounce  of  water,  in  which 
immerse  the  print,  and  then  watch  carefully 
for  the  development  of  the  desired  color, 
which,  when  it  appears,  is  the  signal  to  re- 
move the  print  from  the  bath,  and  to  pass  it 
once  rapidly  through  clean  water,  so  as  to 
wash  it  fairly,  then  immediately  blot  off  all 
superfluous  water,  and  dry  it  in  full  daylight, 
and  preferably  in  the  sun,  which  strengthens 
and  increases  its  brilliancy. 

Praxinoscope.  An  apparatus  invented  by 
Muybridge,  by  means  of  which  a  series  of 
photographs  (single  exposures  of  a  person 
or  an  animal  in  motion)  may  be  conjoined 
into  real  motion-pictures.  They  are,  by 
means  of  electric  or  lime-light,  projected 
upon  a  white  screen,  so  as  to  be  seen  by  a 
large  audience  simultaneously. 

rrecipitate.  A  substance,  which,  having 
been  dissolved,  is  again  separated  from  its 
solvent  and  thrown  to  the  bottom  of  the 
vessel,  by  pouring  another  liquid  upon  it. 

Precipitation.  The  separation  of  a  body 
from  a  liquid  by  the  addition  of  a  third  body 
which  has  a  greater  affinity  for  one  of  these 
bodies  than  that  which  first  combined  with  it. 

Preliminary  Bath.     A  bath  into  which 

Elates  are  placed  before  development  or  other 
ath  treatment,  and  which  serves  to  accel- 
erate the  subsequent  process.  It  is  applied, 
for  instance,  in  cases  of  very  short  exposures, 
(snap-shots,  flash  exposures)  to  be  developed 
with  oxalate  of  iron.  In  this  case  it  consists 
of  very  diluted  hypo  solution.  It  is  also 
used,  when  dry  plates  are  to  be  rendered 
color-sensitive  by  erythrosin,  in  which  case 
the  preliminary  bath  consists  of  diluted  am- 
monia, which  increases  the  general  sensi- 
tiveness and  causes  equal  distribution  of  the 
erythrosin  through  the  plate  in  the  subse- 
quent color-bath. 


Prepared  Plate  Box.  A  box  in  which  to 
preserve  prepared  glass  plates.  It  consists 
of  tin  with  grooves  of  gutta-percha  or  vul- 
canite, each  groove  calculated  to  hold  two 
plates  placed  back  to  back.  The  box  is  per- 
fectly light-tight,  and  has  a  very  simple  and 
effective  fastening  preventing  any  accidental 
opening.  The  box  is  made  to  suit  the  size 
of  plate  employed. 

Preservative.  A  hygroscopic  substance, 
with  which  a  sensitive  collodion  film,  from 
which  most  of  the  silver  solution  has  been 
removed,  is  coated,  to  preserve  its  sensitive- 
ness for  a  time. 

Preservative  Agents.  Substances  em- 
ployed for  the  preservation  of  dry  sensitive 
plates  during  the  interval  between  their  pre- 
paration and  development.  Many  substances 
are  now  used,  consisting  of  albumen,  sugar, 
honey,  oxymel,  resin,  gelatine,  gum-araDic, 
tannin,  malt,  metagelatine  and  glucose. 

Preservative  Processes.  Dry  processes 
with  preservative  agents.  (See  Oxymel  Pro- 
cess ;  Metagelatine  Process ;  Malt  Process ; 
Collodion- Albumen  Process,  etc.) 

Preservative  Solutions.  Solutions  of  the 
preservative  agents. 

Preserved  Plates.  Glass  plates  coated 
with  collodion,  sensitized,  and  covered  with 
a  preservative  solution.  (See  Dry  Process.) 
Plates  prepared  by  any  of  the  dry  processes 
with  keeping  qualities. 

Preserver.  A  metallic  rim  or  border  by 
which  to  inclose  more  securely  the  daguer- 
rean  picture  and  its  glass  covering. 

Pressing  Photograplis.  After  mounting 
photographs  they  are  greatly  improved  by 
pressing.  For  this  purpose  the  ordinary 
copper-plate  press  is  used.  The  print  is 
placed,  face  upward,  upon  the  bed  of  the 
press,  a  piece  of  thin  white  paper  laid  upon 
it,  and  then  a  polished  steel  plate ;  it  is  then 
passed  under  the  roller,  coming  out  at  the 
other  side  with  a  fine  hard  glossy  surface. 

]^essure-Board.  An  application  on  which 
the  positive  proof  is  printed.  It  consists  of 
two  boards  hinged  together  and  having  a 
button  attached  to  the  back  one  of  the  pieces 
and  movable  upon  the  other.  Upon  the  face 
are  placed  two  or  more  springs  to  hold  the 
negative  and  paper  in  their  places  during 
exposition.  The  progress  of  the  printing  is 
examined  by  turning  the  button  and  letting 
one-half  the  board  drop  away  from  the  paper. 

2.  Pressure- Board.  A  well-known  device  for 
use  with  the  magic-lantern.  The  India-rubber 
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bags  filled  with  oxygen  and  hydrogen  are 
placed  between  the  hinged  boards,  sm  shown, 
upon  which  weights  are  placed  for  driving 
the  gases  from  the  bags.    The  figure  shows 


Fig.  168. 


the  rubber  tubing  leading  from  the  bag  to- 
ward the  lantern.  A  third  board  is  some- 
times hinged  to  give  place  for  another  bag, 
thus  making  the  same  weights  answer  for 
both  gases. 

Pressure-Frame.  An  apparatus  in  which 
the  positive  proof  is  printed.  (See  Printing- 
Frame.) 

Pretsch  Photo-Tint  Block  Process.  1. 
Dissolve  1  ounce  of  Coignet's  gold-label  gela- 
tine in  6  ounces  of  distilled  water,  and  to  1 
ounce  of  this  solution  add  30  grains  of  nitrate 
of  silver,  previously  dissolved  in  ^  ounce  of 
distilled  water ;  to  the  other  5  ounces  of  glue 
solution  add  2  ounces  of  a  saturated  solu- 
tion of  bichromate  of  potash,  and,  while 
warm,  add  to  it  the  nitrate  of  silver,  and  mix 
well ;  then  stir  in  100  grains  of  crystallized 
chloride  of  calcium,  and  add  150  grains  of 
glycerine. 

2.  Level  a  glass  plate,  and  pour  over  it  as 
much  of  the  above  solution  as  will,  when 

Suite  dry,  form  a  film  about  the  thickness  of 
hiin  writing-paper. 

3.  Now  expose  the  plate  to  the  sunlight 
under  a  negative  for  about  three  hours,  or 
until  all  the  details  of  the  picture  appear 
when  viewed  by  transmitted  light. 

4.  Then  wash  it  under  water  until  those 
parts  of  the  picture  which  are  the  least  acted 
on  by  light  become  granulated,  which  is 
caused  by  a  peculiar  contraction  of  the  film- 
the  superfluous  moisture  must  then  be  re; 
moved  by  blotting-paper. 


5.  A  mould  in  gutta-percha  or  sulphur, 
taken  from  the  film,  and  a  reproduction  of 
this  mould,  made  by  elcctrotyping  or  stereo- 
typing, is  the  tv{)Ographic  block  required. 

Pritchard's  taper  Process.  By  means  of 
a  glass  rod,  apply  to  a  sheet  of  photographic 
paper  a  solution  of 

Iodide  of  Potassium        ...    6  grains. 
Distilled  Water 1  ounce. 

Pin  up  to  dry  and  sensitize  (also  by  iodide) 
with  a  solution  of 

Nitrate  of  Silver        ....  30  grains. 

Water 1  ounce. 

Glacial  Acetic  Acid    ....  2  drops. 

Iodide  of  Silver %  grain. 

Let  the  solution  remain  on  the  paper  one 
minute,  and  then  float  it,  sensitized  surface 
downward,  on  distilled  water,  moving  the 
vessel  so  that  the  water  shall,  for  about  half 
a  minute,  pass  evenly  and  freely  over  the 
surface  of  the  paper.  Pin  up;  when  dry,' 
your  paper  is  ready  for  exposure.  Expose 
for  seven,  eight,  or  ten  minutes  accord- 
ing to  the  light.  Develop  with  a  saturated 
solution  of  gallic  acid,  with  2  drops  to  the 
drachm  of  acetic  acid,  and  1  drop  of  the  30- 
grain  bath^  and  wash.  Or,  wax  thoroughly 
and  evenly  a  piece  of  paper,  and  by  means 
of  a  sheet  of  blotting-paper  and  a  hot  iron, 
remove  all  superfluous  wax  from  the  surface. 
Apply,  with  a  glass  rod,  the  following  mix- 
ture: 

Iodide  of  Potassium  ....    8  grains 

Distilled  Water 3  drachms. 

White  of  1  Egg. 

Froth  thoroughly  and  allow  to  subside.  Dry, 
sensitize,  and  wash  as  before. 

Fig.  164. 


Primary  Colors.    There  are  three  primary 
colors,  red,  yellow  and  blue.     In  Fig.  164 
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the  letters  R  Fand  B  represent  these,  and 
the  smaller  letters  o  g  v,  represent  the  com- 
pound colors.  These  facts  are  useful  when 
selecting:  p:lass  for  a  drying-room. 

Primuline  Process  (Diazotjrpe).  A  pro- 
cess of  making  positive  colored  prints  on 
silk,  paper,  etc.,  from  a  positive.  It  is 
founded  on  the  property  of  primuline  (golden 
colored  amorphous  powder),  of  becoming 
nitrated  by  nitrous  acid  and  transformed  into 
a  light-sensitive  derivative.  The  resulting 
comoination  is  diazo-primuline,  producing 
naphthol-red  when  developed  with  /5-naph- 
thol,  yellow  with  phenol,  orange  with  re- 
sorcin,  etc.  After  development  the  process 
is  finished  by  washing  in  water.     . 

Principal  Focus.  The  precise  point  at 
which  every  portion  of  the  photographic 
image  assumes  a  clear,  well-defined  appear- 
ance. In  taking  a  picture  this  point  should 
always  be  sought  and  produced.  (See  Focus- 
sing!) 

Print.  A  positive  proof  from  a  negative 
on  light-sensitive  paper.  Such  are  usually 
made  by  exposing  the  paper  under  a  nega- 
tive, in  a  printing-frame,  to  the  light,  after 
which  they  are  toned,  fixed,  and  washed. 

Print-Cutter.  (Bergner's.)  A  usefiil  ma- 
chine for  precise  trimming  of  photographic 

Fig.  165. 


prints.  The  prints  are  placed  upon  the 
table,  A  B,  and  passed  under  the  top,  C, 
through  a  slit  over  the  die  or  punch,  D.  The 
handle,  E,  is  then  brought  down  and  the 
punch,  J?,  is  made  to  rise,  thus  cutting  the 
prints  from  the  sheet. 

2.  Print- Cutter.  (Burgess  &  Lenzi's.)  The 
print  is  placed  upon  a  revolving  table  with 
a  metal  form.    These  are  kept  in  place  by 


the  clamp  moved  by  the  foot,  as  seen  in 
Fig.  166;  while  the  circular  table  revolves 
under  the  knife  by  means  of  the  hands  of 
the  operator  the  print  is  trimmed. 


Fig.  166. 


Printing.  The  art  of  producing  positive 
photographs  on  paper  or  other  substances 
by  means  of  the  negative  and  the  positive 
solutions.  (See  Photographic  Printing.)  Be- 
sides the  various  processes  already  given  in 
this  work  (for  which  see  Index  at  the  end  of 
the  volume,  and  also  Albumen  Printing  Pro- 
cess ;  Carbon  Process;  Photo- Xylography ; 
Printing  by  Development,  etc.),  there  are  here 
given  several  of  the  best  of  the  most  recent 
processes  with  the  salts  of  silver  : 

I.  Printing  on  Albumen  Paper.  Albumi- 
nate of  silver  yields  an  image  with  well- 
marked  contrasts — rather  hard,  even ;  the 
chloride,  on  the  contrary,  a  picture  which 
may  be  pronounced  as  too  uniform,  or  flat. 
Therefore,  by  varying  the  proportions  of 
these  two  elements,  by  employing  simply  al- 
bumen more  or  less  salted,  or  a  paper  more 
or  less  porous,  the  operator  can  obtain  at 
will  any  effect  he  may  desire.  But  this  will 
not  be  sufficient ;  the  positive  proof  must  also 
possess  another  quality — it  must  be  in  good 
condition  for  toning.  Now  every  photogra- 
pher has  remarked,  1,  that  a  proof  that  al- 
ways remains  red  or  brown,  and  becomes  of 
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a  red  metallic  color,  never  tones  well ;  2,  a 
proof  tones  well  when,  on  removal  from  the 

Eressure-frame,  the  shadows  are  of  a  creen 
ronze  metallic  color;  the  toning  Being 
much  more  rapid  and  beautiful  as  the  metal- 
lization is  more  advanced  and  greener  in 
hue. 

This  is  but  a  consequence  of  a  fact 
which  I  shall  now  explain,  i.  e.,  the  toning 
consists  of  a  precipitation  of  ^old  from  the 
bath  by  the  metallic  silver  which  forms  the 
image,  a  precipitation  similar  to  that  which 
takes  place  in  the  same  bath  when  the  image, 
instead  of  being  formed  of  molecules  of  sil- 
ver, is  formed  of  molecules  of  copper  or  of 
zinc ;  only  the  silver,  which  belongs  to  the 
same  sensitive  group    as  the  gold,  can  only 

Precipitate  the  latter  metal  slowly  and  with 
ifficulty.  This  established,  we  may  easily 
comprehend  that  the  more  molecules  of 
metallic  silver  there  are  upon  a  given  point 
of  the  positive,  the  more  prompt  and  abun- 
dant the  toning  will  be.  To  obtain  a  good 
toning  consists,  therefore,  of  accumulating 
as  much  metallic  silver  as  possible  in  the 
reductions  which  form  the  image.  And  this 
is  the  part  the  nitrate  of  silver  plays.  A 
sheet  of  paper  imbued  with  nitrate  of  silver 
only  will  give  an  image ;  but  it  requires 
two  whole  days'  exposure  in  the  sun ;  while 
in  the  presence  of  chloride  and  albuminate 
of  silver,  the  reduction  of  the  nitrate  of  silver 
proceeds  more  rapidly.  The  proportions  of 
nitrate  must  not,  however,  be  unreasonably 
increased  in  the  positive  baths.  Too  large  a 
quantity  of  this  salt  remaining  on  the  proof 
either  maintains  the  paper  in  a  constant 
state  of  moisture,  the  image  being  of  a  uni- 
form blue  or  gray  tone,  or  in  the  crystalliz- 
ing it  will  break  up  the  surface  and  produce 
a  multitude  of  holes,  and  destroy  the  nega- 
tive also.  If  the  quantity  of  nitrate  cannot 
be  conveniently  reduced  below  20  per  cent., 
it  ought  not  to  exceed  40  per  cent.  A  proof 
when  taken  from  the  pressure-frame  is  formed 
of  three  superimposed  images,  the  first  fiir- 
nished  by  the  albuminate,  the  second  by  the 
chloride,  and  the  third  by  the  nitrate  of 
silver. 

The  albuminate  and  the  chloride,  in 
well-chosen  proportions,  give  the  true  rela- 
tions of  light  and  shade.  The  nitrate  of 
silver,  in  reducing  itself  with  facility  by  the 
presence  of  the  chloride  and  albuminate, 
accumulates  metallic  silver  in  every  part 
where  reduction  takes  place,  and  thus  power- 


fully contributes  to  apply  the  element  neces- 
sarv  to  toning. — VAoot  Pajo. 

First  ProcenH.  For  albumenizing,  the  best 
paper  should  be  selected,  and  the  right  side 
marked  with  a  pencil  at  one  corner.  The 
albumen  should  oe  from  fresh  eggs,  carefully 
separated  from  the  yelk  and  germ.  The 
proportions  as  follows : 

Albumen 15  ounces. 

Water 5       '• 

Chloride  of  Ammonium  .       .       .300  grains. 

Dissolve  the  chloride  in  the  water  first,  and 
then  add  the  albumen,  and  beat  up  with  a 
bunch  of  quills  for  fifteen  or  twenty  minutes. 
This  solution  should  be  allowed  to  stand 
three  or  four  days,  and  the  upper  portion 
poured  off  for  use  in  the  following  manner  : 
pour  the  solution  into  a  flat  dish  to  the 
depth  of  half  an  inch,  and  draw  off  the  scum 
with  a  slip  of  paper.  Now  lay  the  smooth 
side  of  the  paper  down  on  the  solution,  care- 
fully avoiding  air-bubbles,  and  allow  it  to 
remain  for  one  minute ;  lift  it  by  the  corners, 
and  dry  at  a  moderate  distance  from  the  fire  ; 
or,  if  a  large  quantity  is  to  be  made,  hang  up 
in  a  warm  room.  To  sensitize,  make  a  solu- 
tion of 

Nitrate  of  Silver        ....    80  grains. 

Distilled  Water 1  ounce. 

Acetic  Acid,  5  drops  to  10  ounces  of  solution. 

Filter.  Float  the  paper  on  this  solution  for 
five  minutes  and  hang  up  to  dry  as  before. 
Upon  removal  from  the  pressure-frame,  the 
print  should  be  placed  in  a  dish  of  water, 
and  thoroughly  washed,  to  remove  the  free 
nitrate  of  silver.  This  water  should  be 
changed  several  times,  and  to  the  last  a  table- 
spoonful  of  common  salt  should  be  added, 
to  convert  any  remaining  nitrate  of  silver 
into  chloride.  The  prints  are  now  ready  for 
immersion  in  the  toning-bath,  made  of 


Water 

Chloride  of  Gold 
Carbonate  of  Soda 


%  pint. 
1     grain. 
5     irrains. 


The  prints  are  to  be  immersed  in  this  solu- 
tion, and  kept  constantly  moving  about  to 
avoid  air-bubbles  and  stains.  When  suffi- 
ciently toned,  which  will  be  generally  in 
three  or  four  minutes,  a  little  practice  and 
judgment  being  necessary  to  determine  the 
right  point  of  color,  they  are  to  be  removed 
and  well  washed.  Then  place  them  in  the 
fixing-bath,  composed  of 


Hyposulphite  of  Soda 
Water    .       .       .       • 


6  ounces. 
1  pint. 
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The  fixation  will  probably  be  comjplete  in 
from  five  to  ten  minutes,  to  insure  wnich  the 

frint  should  be  kept  moving  constantly, 
t  should  then  be  held  up  to  the  light  and 
examined ;  if  there  be  no  measly  spots,  and 
the  print  is  evenly  transparent,  the  operation 
is  perfect.  The  fixing  solution  should  not 
be  used  for  more  than  two  or  three  batches 
of  prints.  The  proofs  must  now  be  well 
washed,  either  placed  in  a  dish  under  a  tap, 
or  in  running  water;  they  can  be  left  to 
soak  ten  or  twelve  hours ;  then  hang  up  to 
dry.  It  is  well  to  observe  the  following  pre- 
cautions :  1st.  The  nitrate  bath  should  never 
be  allowed  to  fall  below  60  grains  to  the 
ounce.  2d.  The  prints  should  not  be  im- 
mersed in  the  toning-bath  too  many  at  a 
time.  3d.  The  sensitizing,  printing,  toning, 
and  fixing  should  be  performed  on  the  same 
day.  One  grain  of  chloride  of  gold  will  tone 
about  four  pictures  in  seven  or  nine  minutes. 
The  manipulating  details  in  the  various 
albumen  'processes  differ  so  little  that  it  is 
not  necessary  to  repeat  them  in  every  case. 
Therefore  only  the  formulae  are  given  below, 
thus  allowing  the  operator  to  use  his  own 
judgment  in  modifying  the  practice  given 
for  the  first  process. 

Second  Process  : 

Albumen 1  ounce. 

Water 1     " 

Chloride  of  Ammonium    .       .       .8  grains. 

Whip  into  a  froth ;  let  subside  for  two  or 
three  hours,  filter  through  fine  linen ;  then 
float  the  paper,  and  dry.    Sensitize  with — 

Nitrate  of  Silver 70  grains. 

Water 1  ounce. 

Tone  in 

Chloride  of  Gold         .       .•     .       .    5  grains. 
Water 1  ounce. 

Fix  in 

Hyposulphite  of  Soda       .       .       .4  ounces. 
Water 10       " 

The  fixing-bath  should  not  be  used  over 
one  day  old. 

Third  Process : 

White  of  Eggs Bounces. 

Water 8       " 

Chloride  of  Ammonium    .       .       .30  grains. 

Treat  as  before  directed.    Sensitize  with 

Nitrate  of  Silver        ....  60  grains. 
Water I  ounce. 


Tone  and  fix  as  for  No.  1  or  No.  2. 
Fourth  Process  : 

White  of  Eggs     .....    5  ounces. 

Water 5       " 

Chloride  of  Sodium    .       .       .       -80  grains. 

Sensitize  with 

Nitrate  of  Silver         .       .       .       .40  grains. 

Water i  ounce. 

Nitric  Acid l  drop. 

Tone  in  any  of  the  alkaline  baths  given  in 
article  on  Toning-Bath,  as  above,  or  as  given 
in  other  parts  of  this  work.  Fix  as  above. 
(See  Index  for  other  processes.) 

II.  Printing  on  Plain  Paper.  The  form- 
ulae for  printing  upon  plain  paper  are  more 
numerous  even  than  those  for  albumen. 
The  manipulations  for  these  formulae  vary 
but  little;  in  the  first  process,  therefore, 
details  are  given  in  full ;  m  those  which  fol- 
low, the  formulae  only,  unless  some  marked 
modification  is  indicated.  In  the  choice  of 
paper  for  plain  proofs,  its  purity  and  freedom 
from  all  metallic,  grease,  or  other  spots  is 
even  more  essential  than  for  albumen  prints. 

Plrst  Process.  The  first  preparation  is  the 
salting.  For  this  purpose  take  of  water,  say, 
20  ounces;  common  table  salt,  30  grains; 
dissolve  the  latter  and  filter.  Put  this  into 
a  flat  dish  from  two  to  four  inches  each  ww 
larger  than  the  sheets  of  paper  to  be  salted. 
Place  your  paper  upon  a  clean  board, 
smoothest  side  upward,  and  turn  two  of  the 
corners  over  sufficiently  to  give  you  a  good 
hold  with  the  thumbs  and  forefingers;  the 
corners  thus  turned  up  point  out  the  side 
upon  which  to  apply  the  sensitizing  solution, 
and  also  serve  to  prevent  stains  from  the 
fingers,  or  the  pins  by  which  the  sheet  is  hung 
up — that  is,  if  you  are  sufficiently  careliil  to 
keep  these  corners  dry  while  salting,  which 
you  should  be.  Take  the  paper  by  these 
corners  between  the  thumbs  and  forefingers 
so  that  the  surface  lying  uppermost  shall  be 
toward  you ;  bend  the  slieet  slightly  between 
the  corners,  and  pmh  it  under  the  solution 
slowly  and  carefully,  so  that  every  part  of 
the  sheet  may  gradually  and  evenly  imbibe 
the  liquid ;  do  not  be  in  too  much  of  a  hurry, 
or  you  may  not  only  have  your  sheet  un- 
evenly salted,  but  you  may  scrape  it  upon 
the  bottom  of  the  dish,  which  would  be  apt 
to  cause  stains  during  some  part  of  the  after- 
process.  Having  drawn  the  sheet  out  at  the 
opposite  end  of  the  dish,  this  one  immer- 
sion, if  properly  done,  will  be  quite  sufficient ; 
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but  if  any  dry  spots  are  left  in  the  sheet  it 
must  be  passed  through  again,  and  then 
hang  it  up  to  dry  in  a  room  free  from  dust 
and  the  fumes  from  chemicals.  Sensitize 
with  the  ammonio-nitrate  of  silver,  made  as 
follows : 

Nitrate  of  Silver        ....    1  ounce. 
Water 20  ounces. 

After  solution,  pour  five  ounces  into  your 
measure  and  add  aqua  ammonice  fortis  drop 
by  drop,  stirring  continually  with  a  glass  rod, 
to  the  fifteen  ounces  until  precipitate  formed 
by  the  first  additions  is  nearly  all  re-dis- 
solved, and  the  liquid  has  but  a  slight  tinge  ; 
then  pour  back  the  five  ounces,  and  filter. 
This  solution  may  be  put  into  a  flat  dish,  and 
the  paper  floated  upon  it  for  three  or  four 
minutes  according  to  the  hardness  of  the 
sizing  of  the  paper,  and  hung  up  to  dry,  or  it 
may  be  spread  on  with  a  brush.  This  latter 
plan  is  the  best,  and  may  be  performed  in 
the  following  manner:  Provide  yourself 
with  a  board  slightly  curved  on  the  upper 
side,  about  one-fourth  of  an  inch  smaller 
than  the  paper  to  be  used,  having  the  four 
corners  bevelled  off".  Place  as  many  sheets 
as  desirable  upon  this  board,  and  pin  the 
corners  to  the  bevelled  corners  of  the  board, 
the  pins  horizontal  to  and  below  the  surface  of 
the  board,  so  that  they  will  not  interfere  with 
the  brush.  The  brush  may  be  made  in  two 
ways :  Take  a  strip  of  glass  one  inch  wide 
and  six  inches  long,  and  around  one  end 
wrap  a  strip  of  cotton  batting  about  two 
inches  wide,  and  tie  it  down  at  the  inner 
edge ;  or  take  a  piece  of  wood  2  or  3  inches 
long  and  2  inches  wide,  rounded  upon  one 
edge  and  bevelling  off" 'toward  the  other, 
and  cover  it  with  three  or  four  thicknesses  of 
cotton  flannel,  sewing  them  tight  along  the 
upper  or  narrow  edge.  With  either  of  these 
ready,  pour  upon  the  centre  of  the  sheet 
sufficient  of  the  ammonio-nitrate  solution  to 
cover  the  sheet  when  well  spread,  say  about  a 
tablespoonftil  if  it  be  a  full-sized  sheet;  then 
spread  it,  first  with  a  circular  motion  fiilly 
up  to  the  edges,  and  afterward  go  over  it 
lengthwise  and  crosswise  until  the  paper  has 
completely  absorbed  the  liquid  and  will  not 
drip  when  hung  up.  Take  the  sheet  off"  by 
the  turned  corners  and  hang  up  to  dry. 
When  dry,  place  the  paper  in  a  dark  box  for 
use.  Expose  under  the  negative  in  the  sun, 
or  to  diffused  light.  We  prefer  the  latter 
as  giving  more  strength  and  better  grada- 


tions of  light  and  shade,  until  slightly  over- 
printed, and  a  coppery  hue  is  obtained.  Tone 
and  fix  in  a  bath  made  by  either  of  the  fol- 
lowing formulae: 


Hypo  Soda 
Water . 

Chloride  of  Gold 
Salt  .  .  . 
Acetate  of  Lead 


8  ounces. 

y^  gallon. 

4o  grains. 
240       •• 
200       " 


Dissolve  the  gold  in  1  ounce  of  the  water, 
and  the  hypo  in  the  rest,  and  after  per- 
fect solution  pour  the  gold  into  the  hvpo ; 
then  add  the  gold  ana  acetate  and  shake 
until  all  is  dissolved.  Immerse  the  prints 
in  this  bath,  keeping  them  moving  con- 
stantly until  they  assume  a  purple  tinge, 
and  the  shadows  are  clear  and  the  high 
lights  clear  and  brilliant ;  then  place  them  in 
a  trough  of  running  water  for  from  twelve 
to  sixteen  hours ;  hang  up  and  dry. 

Second  Process.    Salting  solution : 

Water 1  pint. 

Chloride  of  Ammonium  1  drachm. 

Sensitizing  solution : 

Water 1  ounce. 

Nitrate  of  Silver       ....    60  grains. 
AquaAmmonise       ....         q.  s. 

Toning-bath : 

Hypo  Soda 1  ounce. 

Saturated   Solution  of  Iodide  of 

Silver  in  Hypo       ....  2  grains. 

Chloride  of  Silver    .       .       .       .  15      " 

Water 6  ounces. 

Fixing  solution : 

Hypo  Soda 1  ounce. 

Water Bounces. 

A  solution  of  chloride  of  gold,  1  grain  to 
the  ounce,  may  be  added  to  the  toning-bath 
if  black  tones  are  required.  Fine  sepia  and 
brown  tints  are  given  without  it. 

Third  Process.    Salting  solution : 

Water  (warm) 1  ounce. 

Gelatine 1  grain. 

Salt 2  grains. 

Dissolve  the  gelatine,  then  add  the  salt. 
The  sensitizing  solution  the  same  as  for  the 
first  process.    The  toning  bath  as  follows : 

Hypo  Soda 8  ounces. 

Chloride  of  Gold    ....  45  grains. 

Chloride  of  Silver  .       .       ■       .  K  ounce. 

Chloride  of  Lead  ....  1  ounce. 
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Fourth  Process.   Salting  solution  : 

Chloride  of  Ammonium      .       .     1}4  grains. 
Cliloride  of  Sodium      .       .       .     1%      " 
Water 1    ounce. 

Sensitizing  solution : 

Nitrate  of  Silver    ....    60    grains. 

Water 1     ounce. 

Aqua  Ammoniae   .        .       .       .      q.  s. 

Toning-bath : 

Chloride  of  Gold   ....     1     grain. 

Carbonate  of  Soda        .       .       .    ^ 

Water      ......     1     ounce. 

Fixing  solution : 

Hypo  Soda     .....     1    ounce. 
Water 1     pint. 

The  print  must  be  toned  first,  and  then 
placed  in  the  fixing-bath  from  five  to  ten 
minutes,  according  to  the  strength  of  the 
print  and  the  color  desired.  (See  Index  ; 
Printing  Glass  Positives;  Printing  by  Develop- 
ment, etc.) 

Collodio- Chloride  Prints.  When  collodion 
"  Aristo "  papers  are  used,  the  best  results 
may  be  obtained  by  the  use  of  the  toning- 
baths  advised  by  the  manufacturers  of  the 
paper  in  question.  For  those  who  prefer  to 
tone  and  fix  their  prints  separately  any  of 
the  following  baths  will  be  found  reliable : 

Water 18  ounces. 

Acetate  of  Soda      .       ...     75  grains. 

Borax 75      *' 

Add  neutral  gold  enough  to  tone, 
or: 

Water 48  ounces. 

Tungstate  of  Soda         .       .       .150  grains. 
Add  neutral  gold  enough  to  tone. 

These  baths  should  be  made  up  a  day  be- 
fore they  are  to  be  used,  and  should  always 
be  alkaline.  For  fixing  collodion  prints  the 
fixing-bath  should  be  quite  weak,  3  ounces 
of  hyposulphite  of  soda  to  64  ounces  of 
water  (or  1  in  20)  will  be  found  to  be  suffi- 
cient. Fixing  should  continue  fifteen  or 
twenty  minutes. 

Oelatino- Chloride  Prints.  In  the  manipu- 
lation of  gelatino-chloride  paper,  as  with 
commercial  collodion  papers,  it  is  advis- 
able to  follow  the  formulae  given  by  the 
various  manufacturers.  It  should  not  be 
forgotten  that  gelatine  papers  require  to  be 
preserved  from  moisture  before  and  during 
printing,  and  that  they  should  always  be 
treated  with  cold  solutions,  and  an  alum 


bath  or  "hardening"  mixture  is  often 
necessary  to  keep  the  film  firm  during  the 
manipulations.  Welford  recommends  the 
following  bath  for  toning  gelatine  papers : 


Gold  Chloride 
Bicarbonate  of  Sodar  . 
Water    .... 


4     grains, 
1%  drachms, 
6     ounces. 


gelatino-chloride  prints  sepa- 


For    fixing 
rately,  use: 

Hot  Water    .  .       .       .       .1  gallon. 

Borax jounce. 

Hyposulphite  of  Soda       ,       ,       ,    8  ounces. 
Powdered  Alum 3        " 

This  bath  must  be  used  cold,  and  made 
not  less  than  two  days  before  used,  that  it 
may  be  clear.  It  keeps,  and  should  be  pre- 
pared in  quantities.  Do  not  use  a  plain  fixing- 
bath,  as  it  will  soften  the  film. 

For  blue-black  tones  on  gelatino-chloride 
papers  Liesegang  advises 

Water 25  ounces. 

Sulphocvanide  of  Ammonium       .     1  ounce. 
Phosphate  of  Soda    .       ,       .       .      1     " 

A  few  hours  before  toning  add  to  10  ounces 
of  this  solution  a  solution  of  5  grains  of 
chloride  of  gold  in  1  ounce  of  water.  After 
this  bath  has  been  used  add  some  more  of 
the  gold  solution ;  it  can  then  be  used  again. 

A  uranium  and  gold  toning  bath,  which 
requires  separate  fixing  and  is  applicable 
to  collodid-chloride  and  gelatino-chloride 
paper,  is  given  as  follows : 


Chloride  of  Gold 
Nitrate  of  Uranium 
Chloride  of  Sodium 
Acetate  of  Sodium 
Distilled  Water 


4  grains. 
4      " 


16  ounces. 


Dissolve  the  uranium  and  gold  in  a  little 
of  the  water,  and  neutralize  with  chalk. 

Lithium  Toning-Bath  for  Gelatino- Chloride 
Prints.  The  subjoined  bath  is  said  to  give 
delicate  half-tones  and  rich  shadows  when 
used  with  gelatino-chloride  printing  paper : 


Carbonate  of  Lithium 

Water 

Chloride  of  Gold      . 


1  drachm. 
8  ounces. 

2  grains. 


The  free  silver  must  be  eliminated  .  from 
the  prints  by  washing  before  toning,  and  the 
toning-bath  used  as  soon  after  preparation 
as  possible. 

Platinum  Toning  for  Solio  Paper.  First 
tone  very  slightly  indeed  to  a  light-brown  in 
the  following  (the  prints  having  been  pre- 
viously washed  as  usual) : 
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POtftssium  Chloro-platinlte 
Sodium  Chloride     . 
Citric  Acid 
Water        .... 


5  grains. 
40     " 
40     " 
20  ounces. 


and  immediately  transfer  direct  to  the  com- 
bined toeing  and  fixing  bath  following : 

Stock  Solution  No.  1. 

Hypo 6    ounces. 

Potash- Alum 1>^      " 

Sodium  Sulphate  (Glauber's  Salt)     4         " 
Water— make  up  to       .       .       .60         " 

First  dissolve  the  hypo  and  alum  in  the 
water,  then  add  the  sodium  sulphate. 

Stock  Solution  No.  2. 

Gold  Chloride 15  grains. 

Acetate  of  Lead  (Sugar  ol  Lead)    .50     " 
Water 7>^  " 


To  form  a  combined  bath,  take  of 


stock  Solution  No.  1 
Stock  Solution  No.  2 


8  ounces. 
1  ounce. 


Combined  Toning  and  Fixing  Baths  are 
recommended  both  for  coUodio-chloride  and 
gelatino-chloride  papers ;  the  two  here  given 
are  very  popular : 

(1)  A.  Water 24  ounces. 

Hyposulphite  of  Soda         .     6     '' 
Sulpho-cyanide  of  Ammo- 
nium   1  ounce. 

Acetate  of  Soda    .  .      1     " 

Saturated  Solution  of  Alum     2  ounces. 
B.  Dissolve  30  grains  of  nitrate  of  silver  in  >^ 
ounce  of  water. 
Add  30  grains  of  common  salt,  and  stir  well  till  a 
white  precipitate  is  formed. 

Pour  B  into  A,  and  leave  it  for  a  day. 
Then  filter,  and  add  the  following  solution  : 

C.  Water 6  ounces. 

Chloride  of  Gold        ...    15  grains. 
Chloride  of  Ammonium    .       .    30     " 

The  bath  will  keep  for  any  length  of  time. 
It  can  be  used  over  and  over  till  the  light 
half-tones  of  the  print  become  of  a  greenish 
hue,  which  is  an  indication  that  the  fixing 
agent  is  exhausted,  when  it  must  be  replaced 
by  a  fresh  bath. 


(2)  1.  Hyposulphite  of  Sodium 
Alum-Potash 


20  ounces. 
6     " 
2     " 


Potassium  Sulphate     . 
Sodium  Sulphate  (Glauber's 

Salt) 10     " 

Water     .  .       .    160     " 

First  dissolve  the  hyposulphite  of  soda 
and  alum  in  the  water,  then  add  the  potas- 
sium sulphate  and  sodium  sulphate.    Allow 
to  stand  for  two  or  three  hours  before  using. 
20 


2.  Chloride  of  Gold    ...  15  grains. 
Acetate  of  Lead  (Sugar  of 

Lead) 64      " 

Water Bounces. 

thr  use:  Take  of  No.  1  eight  ounces  and 
of  No.  2  one  ounce.  The  No.  2  solution 
should  be  well  shaken  before  being  added  to 
No.  1.  Printe  should  be  immersed  in  this 
bath  without  previous  washing. 

Gelatino- Chloride  Prints  by  Development. 
Liesegang  recommends  to  make  a  weak 
print  and  then  to  plunge  it,  without  previous 
washing,  in 

Gallic  Acid 5  grammes. 

Acetate  of  Soda  ....  6       " 

Tannic  Acid       ....  3       " 

Water 350  c.c. 

It  will  develop  entirely  of  a  warm  black. 
In  a  solution  of  hyposulphite  of  soda  it  will 
turn  green,  whilst  in  a  mixed  toning-bath  it 
will  acquire  a  warm  tone.  This  bath  may 
be  used  several  times  if  care  be  taken  to 
separate  the  precipitated  silver  by  filtering. 

Printing  by  Development.  This  process 
differs  from  the  method  already  described  in 
being  produced  upon  iodide  and  chloride  of 
silver,  in  a  manner  which  renders  develop- 
ing necessary,  as  the  impressed  image  is  at 
first  latent;  it  may  also  be  executed  either 
by  the  camera  or  under  a  negative,  render- 
ing it  peculiarly  adapted  to  the  enlarging 
cameras.  There  are  several  methods  of 
printing  by  development. 

I.  Immerse  the  paper  in  a  solution 
of  common  salt,  160  grains;  hydrochloric 
acid,  10  drops;  water,  20  ounces.  Let  it 
soak  some  hours.  Excite  by  floating  it  upon 
a  solution  of  nitrate  of  silver,  50  grains; 
citric  acid,  1  grain ;  water,  1  ounce,  for  three 
minutes ;  then  hang  up  to  dry  by  two  corners, 
and  put  a  slip  of  blotting-paper  along  the 
bottom.  Let  the  paper  become  surface  dry, 
and  while  it  is  still  damp  place  it  in  contact 
with  the  negative  as  usual  and  expose  to 
light  until  there  is  a  faint  image.  Develop 
as  follows:  Turn  up  the  edges  of  the  print 
and  make  it  into  a  tray,  and  lay  it  on  a  sheet 
of  blotting-paper;  then  in  a  clean  measure- 
glass  put  a  sufficient  quantity  of  the  solution 
(say  1  ounce  for  a  10  X  8  print) ;  pyrogallic 
acid,  2  grains;  citric  acid,  1  grain;  water, 
1  ounce.  Take  the  measure-glass  in  the  left 
hand  and  a  glass  triangle  in  the  right,  and 
pour  the  solution  smartly  down  one  side  of 
the  tray,  and  with  the  triangle  spread  the 
liquid  cleverly  all  over  the  paper ;  tnis  opera- 
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tion  requires  some  practice,  for  if  not  per- 
formed neatly,  the  picture  will  be  stained,  just 
as  a  collodion  negative  would  be.  The  picture 
develops  very  quickly,  and  must  be  closely 
watched.  If  all  is  right,  the  deep  shadows 
come  up  first,  and  strengthen  considerably 
before  the  half-tones  and  finer  details  of  the 
high  lights  show  themselves.  As  soon  as  it 
looks  vigorous  and  powerful  enough  (recol- 
lect, the  fixing  does  not  reduce  the  print  at 
all),  take  hold  of  the  tray  by  two  corners, 
and  turn  the  developing  solution  into  the 
waste-pan  and  wash  the  print  well  under  the 
tap;  then  fix  in  hypo  soda,  1  ounce;  water, 
1  pint,  letting  the  proof  remain  twenty 
minutes  or  half  an  hour;  afterward  wash  as 
usual.  Caution :  The  paper  must  never  be 
used  without  the  acid  in  the  salting  solution  ; 
with  other  papers  it  may  be  omitted.  Care 
must  be  taken  not  to  get  too  much  citric 
acid  in  the  sensitizing  solution,  as  it  lowers 
the  tone,  and  half-tones  are  not  fully  de- 
veloped; the  formula  must  be  followed  ex- 
actly. 

II.  This  is  a  modification  of  No.  I.  Salt  the 
paper  in  solution  of  8  grains  of  salt  to  the 
ounce  of  water ;  sensitize  by  floating  for  four 
or  five  minutes  on  water,  1  ounce ;  nitrate  of 
silver,  20  grains ;  citric  acid,  2  or  3  grains. 
Print  until  the  image  is  just  visible,  and  de- 
velop in  the  same  manner  as  I.,  with  solu- 
tion of  gallic  acid,  5  grains;  water,  1  ounce. 
Of  course,  all  the  solutions  must  be  filtered 
before  use.  Fix,  wash,  and  dry  as  before 
directed. 

III.  Float  or  brush  the  paper  with  a  solution 
of  bromide  of  potassium,  4  grains ;  iodide  of 
potassium,  1  grain;  gallic  acid,  \  grain; 
water,  1  ounce.  Dry  in  the  dark.  Sensi- 
tize with  nitrate  of  silver,  20  grains ;  acetic 
acid  No.  8,  1  drachm;  water,  1  ounce.  Ex- 
pose from  five  to  fifteen  seconds  according  to 
the  strength  of  the  light;  then  a  very  faint 
image  is  perceptible  with  diflficulty.  De- 
velop with  a  saturated  solution  of  gallic  acid 
in  water  by  brushing  with  a  pad  of  cotton, 
occasionally  adding  a  drop  or  two  of  the 
aceto-nitrate  of  silver  solution  upon  the  wad 
until  the  image  is  ftiUy  brought  out;  fix  in 
hypo  4  ounces  to  1  pint  of  water;  then  wash 
thoroughly  in  running  water,  say  five  or  six 
hours,  and  dry.  Care  must  be  taken  not  to  let 
the  slightest  particle  of  light  touch  the  paper 
during  the  manipulation,  until  it  is  finally 
fixed.  The  paper  may  be  used  well  in  the 
enlarging  cameras.    (See  Index.) 


Printing  by  Electric  Light.    (See  Electric 

I    Liqht.) 

I  t*rinting  Glass  Positives.  (See  Chemi- 
type;  Printing  Transparencies,  and  Index.) 

Printing  l^ransparencies.  Photographic 
positives  on  glass  to  be  viewed  by  transpar- 
ency may  be  printed  by  several  methods : 

I.  Gum  a  slip  of  paper  down  each  side  of 
the  face  of  the  negative.  Prepare  the  glass 
plate  in  the  usual  way  with  collodion,  and, 
after  removing  it  from  the  nitrate  bath,  allow 
it  to  drain  with  its  lower  edge  upon  a  piece 
of  blotting-paper  for  two  or  three  minutes  ; 
then  place  the  negative  on  it,  face  to  face, 
securing  them  together  by  two  or  three 
patent  clothes-clips,  and  hold  them  to  a  gas- 
light. The  time  of  exposure  will  be  from 
one  to  three  minutes.  The  negative,  of 
course,  must  be  toward  the  light.  Develop 
with 


Pyrogallic  Acid 
Citric  Acid 
Water  . 


3  grains. 
3     •' 
3  ounces. 


adding  a  few  drops  of  the  nitrate  bath  to  the 
developing  solution  after  it  is  poured  off  for 
the  first  time.  Any  degree  of  blackness  can 
be  obtained  with  this  formula. 

II.  Coat  and  sensitize  a  glass  plate  with 
collodion,  place  it  wet  upon  a  blackened  sur- 
face, and  cover  the  collodion  surface  with  a 
prepared  film  of  gutta-percha,  or  transparent 
paper,  taking  care  that  no  bubbles  get  be- 
tween the  two  films ;  the  negative  is  then 
placed  upon  the  whole  and  exposed,  and 
after  the  removal  of  the  negative  and  the 
gutta-percha  film  the  picture  is  developed 
with  the  ordinary  iron  developer.  To  obtain 
the  gutta-percha  film,  a  solution  of  the  gum 
in  benzole  may  be  placed  upon  a  clean  glass 
plate,  and  when  dry  removed  by  immersion 
in  water.  Mastic  varnish  may  be  mixed  with 
the  gutta-percha  in  the  proportion  of  i  to  f . 
This  addition  renders  the  film  firmer  and 
less  liable  to  curl  up  from  the  warmth  of  the 
hand,  and  also  more  transparent.  The  trans- 
parent gutta-percha  film  is  liable  to  become 
spotted  by  being  in  contact  with  the  silver 
solution,  but  the  spots  may  be  removed  by 
washing  with  cyanide  of  pota.ssium.  ^Vhen 
the  film  has  been  once  used  and  is  required 
again  before  it  becomes  dry,  the  nitrate  solu- 
tion will  be  found  to  have  gathered  concen- 
trated drops,  and  if  a  print  is  taken  without 
a  previous  washing  in  water,  dark  spots  will 
mar  the  appearance  of  the  impression ;  in 
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this  case,  it  is  requisite  to  be  careful  when 
laying  the  fihn  upon  the  collodion  surface 
to  raise  and  depress  it  several  times,  so  as  to 
allow  the  concentrated  drops  on  the  film  to 
become* ec^ually  diffused  with  the  solution  on 
the  collodion  surface. 

III.  Prepare  the  plates  after  the  method 
for  the  dry  collodion  albumen  process ;  ex- 
pose them,  dry,  under  the  negative  in  the 
ordinary  pressure-frame,  either  to  a  strong 
gaslight,  or  in  the  open  air  for  a  few  seconds; 
then  develop  with  a  solution  of  pyrogallic 
acid,  3  grains  ;  citric  acid,  1^  grains;  water, 
2  ounces.  Having  soaked  the  plate  in  water 
for  one  or  two  minutes,  take  two  fluid- 
drachms  of  the  solution  and  add  10  minims 
of  a  20-grain  solution  of  nitrate  of  silver ; 
then  pour  the  liquid  repeatedly  on  and  off 
from  a  measure.  The  image  begins  to  ap- 
pear in  one  minute,  and  is  fully  brought  out 
in  from  five  to  eight  minutes.  Toward  the 
end  of  the  development  the  pyrogallic  acid 
discolors  and  may  be  thrown  away.  If 
not  ftilly  brought  out  by  the  first  application 
a  second  portion  of  the  solution  is  to  be 
used.  The  pictures  are  fixed  with  plain 
hyposulphite  of  soda  solution,  and  afterward 
toned  by  any  of  the  toning  formulas. 

IV.  Transparencies  may  be  printed  in  the 
camera.  The  camera  may  be  the  ordinary 
sliding  camera  with  a  portrait  combination 
lens  of  3  inches  diameter.  A  stop  of  IJ 
inches  aperture  can  be  used  when  necessary. 
This  lens  requires  the  focus  to  be  taken  on 
the  extreme  edges  of  the  picture,  to  give  the 
required  sharpness  all  over.  Place  the  camera 
at  one  end  of  a  board  four  feet  long,  and  the 
same  width  as  the  camera ;  and  at  the  other 
end  the  screen  carrying  the  squared  lenses 
and  the  negative;  this  screen,  or  illumina- 
ting apparatus,  consists  of  a  wooden  screen 
with  two  double-convex  lenses  inserted  side 
by  side,  each  lens  being  cut  to  a  rectangular 
shape  of  the  size  of  one  of  the  pictures  of 
the  negative,  the  centre  of  each  lens  being 
placed  exactly  opposite  the  centre  of  each 
picture;  the  focal  length  of  each  lens  is 
twelve  inches.  A  ledge  and  spring  keep  the 
negative  in  its  place,  and  a  matt,  which  may 
be  of  any  form,  is  used  to  limit  and  define 
the  outline  of  the  picture.  A  movable  stand- 
ard, carrying  two  argand  gas-burners,  capa- 
ble of  adjusting  to  any  height  and  at  vary- 
ing distances  apart,  is  furnished  with  a 
flexible  tube,  in  order  to  convey  a  supply  of 
gas  to  the  burners.    This  description  is  for 


stereographic  pictures  ;  for  single  pictures  a 
single  lens  and  burner  are  used ;  with  the 
gas  lamp  one  foot  behind  the  screen.  Place 
the  cap  on  the  lens  and  see  that  both  flames 
are  well  represented  in  focus ;  then  make 
the  picture  of  one  of  the  flames  overlap  that 
of  the  other  by  regulating  the  distance  be- 
tween the  burners,  and  you  will  find,  on 
removing  the  cap,  that  both  squares  on  the 
ground-glass  are  equally  illuminated.  Adjust 
the  camera  so  that  these  two  illuminated 
squares  are  exactly  the  size  of  the  picture 
required,  focussing  as  sharply  as  possible, 
and  the  apparatus  will  be  in  its  proper  posi- 
tion. Having  proceeded  thus  far,  it  will  be 
well  to  mark  the  position  of  the  camera  and 
screen  on  the  board  and  to  screw  slips  of 
wood  thereon,  so  as  to  enable  you  at  any 
future  time  to  place  the  apparatus  ready  for 
work  without  having  to  go  over  the  same 
ground  again.  Any  collodion  that  will  give 
intensity  under  ordinary  circumstances  will 
succeed ;  but  if  you  wish  for  transparent 
shadows,  develop  with  pyrogallic  and  acetic 
acids  only.  To  print  by  daylight,  place  the 
screen  close  to  a  window  having  a  north 
light.  Dry  plates  for  transparencies  are  sup- 
plied with  formulae.     (See  Index.) 

Printing  in  Carbon.  (See  Carbon  Process, 
and  Ixdp:x.) 

Printing  in  Colors.  M.  Ni^pce  de  St. 
Victor  gives  the  following  directions  for 
printing  in  certain  colors  : 

Red  color.  Prepare  the  paper  with  a 
solution  of  nitrate  of  uranium,  24  grains  to 
the  ounce  of  water.  Leave  the  paper  from 
fifteen  to  twenty  seconds  in  this  solution, 
then  dry  it  in  the  dark.  Expose  it  in  the 
pressure-frame  from  eight  to  ten  minutes  in 
sunshine.  Wash  it  for  some  seconds  in 
warm  water  (120°  F.),  and  then  immerse  it 
in  a  solution  of  red  prussiate  of  potash,  10 
grains  to  the  ounce.  In  a  few  minutes  the 
print  will  acquire  a  beautiful  blood-red 
color.  Wash  it  in  several  changes  of  water, 
until  the  water  remains  perfectly  colorless, 
and  then  dry  it. 

Green  color.  Take  a  red  print  obtained 
as  above  described,  immerse  it  for  a  minute 
in  a  solution  of  nitrate  of  cobalt.  Remove 
it  without  washing,  and  dry  it  before  a  fire ; 
it  will  become  green.  Fix  it  by  putting  it 
for  a  few  seconds  into  a  solution  ot  sulphate 
of  iron,  20  grains  to  the  ounce,  and  sulphuric 
acid  1  scruple  to  the  ounce.  Wash  it  once 
in  water  and  dry  it  before  a  fire. 
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Violet  color.  Prepare  the  paper  as  in  the 
red  process.  Expose  it;  wash  it  in  warm 
water,  and  develop  the  image  with  a  solution 
of  chloride  of  gold,  2  grains  to  the  ounce. 
When  the  print  has  acquired  a  line  violet 
color,  wash  it  in  several  changes  of  water 
and  dry  it. 

Blue  color.  Prepare  the  paper  with  red 
prussiate  of  potash,  100  grains  to  the  ounce. 
Dry  it  in  the  dark.  Remove  the  print  from 
the  pressure-frame  when  the  shadows  have 
acquired  a  light-blue  tint.  Immerse  it  for  a 
few  seconds  in  a  cold,  saturated  solution  of 
bichloride  of  mercury ;  wash  it  once  in 
water,  and  then  put  it  into  a  solution  of 
oxalic  acid,  saturated  when  cold,  and  heated 
to  about  100°  F.  Wash  it  three  or  four  times, 
and  dry.     (See  also  Chromo- Phototype, ) 

Printing  on  Mica.  Thin  plates  of  mica 
(see  Mica)  have  recently  been  introduced 
for  printing  with  pigments  (carbon  process), 
covered  with  colored  gelatine  in  the  same 
way  as  pigment  paper.  These  mica  plates 
are  sensitized  by  immersion  in  a  solution  of 
bichromate  of  potash,  and  printed  like  car- 
bon tissue.  In  printing,  the  mica  side,  not 
the  pigment  side,  should  be  turned  to  the 
negative,  by  which  means  a  picture  is  pro- 
duced without  the  necessity  of  transfer. 

Printing  on  Textile  Fabrics.  To  print 
on  textile  fabrics  Messrs.  Dreyfus  & 
Worth,  of  Paris,  have  given  the  following 
method:  The  surface  of  the  material  is  to  be 
prepared  successively  with  three  baths,  care 
being  taken  to  sensitize  only  such  portions 
as  are  to  be  exposed,  and  to  dry  the  material 
after  each  bath.  The  first  bath  consists  of  a 
mixture  of  3,  6,  or  9  drachms  of  a  saturated 
solution  of  chloride  of  sodium  (according  to 
the  intensity  desired)  with  3  J  ounces  of  dis- 
tilled water.  The  second  bath  is  a  solution  of 
170,  310,  or  465  grains  of  nitrate  of  silver  in 
3^  ounces  of  distilled  water.  The  propor- 
tion of  silver  depends  upon  the  whiteness  of 
the  ground;  10  per  cent.,  for  instance,  for  a 
light  colored  silk  and  15  per  cent,  for  a  dark- 
colored.  When  the  goods  are  dry,  after  the 
second  bath,  they  are  placed  on  a  plate  of 
glass,  covered  with  the  negative  or  drawing, 
then  covered  with  another  glass  plate  which 
is  fastened  on  the  other  by  means  of  screws, 
and  finally  exposed  to  the  light,  either  direct 
or  shaded  according  to  the  intensity  desired 
to  be  obtained.  The  time  required  varies 
from  five  minutes  to  an  hour.  The  third 
bath  consists  of  155,  310,  or  465  grains  of 


hyposulphite  of  soda  dissolved  in  3J  ounces 
of  water,  the  strength  as  before  being  gradu- 
ated by  the  shade  or  depth  of  impression. 
The  last  manipulation  is  a  thorough  washing 
in  rain-wat€r.  If  the  color  should  be  too 
dark,  it  may  be  reduced  by  a  bath  of  potas- 
sium. 

Printing  with  Nitro-Pnissides.  Very 
good  prints  may  be  made  with  the  nitro- 
prussides  by  the  following  simple  process : 
The  paper  is  floated  upon  or  washed  with  a 
solution  of  the  nitro-prusside  of  sodium, 
dried,  and  exposed  under  a  negative  in  the 
pressure-frame,  until  a  faint  indication  of  the 
image  can  be  perceived ;  the  paper  is  then 
removed  and  placed  for  a  few  moments  in  a 
bath  of  proto-sulphate  of  iron,  of  the  strength 
of  about  40  grains  to  1  ounce  of  water.  The 
picture  is  immediately  developed,  and  is  of 
a  dark-blue  color,  the  lights  and  parts  of 
the  paper  not  acted  upon  having  a  pink  tint, 
which  makes  the  picture  seem  rather  weak 
and  flat  from  want  of  contrast.  All  that  re- 
mains to  be  done  is  to  wash  the  print  in 
clean  water,  which  entirely  removes  the  pink 
tint  and  leaves  the  picture  thoroughly  fixed ; 
and  as  "  Prussian  blue  "  is  a  permanent  pig- 
ment, the  picture  may  be  expected  to  stand 
the  test  of  time.  By  adding  various  reagents 
to  the  water  in  which  the  print  is  washed, 
the  color  may  be  greatly  varied  or  modified. 
Gelatine  paper  floated  upon  chloride  of  am- 
monium solution,  15  grains  to  1  ounce  of 
water,  then  on  a  solution  of  nitrate  of  silver, 
40  grains  to  the  ounce,  allowed  to  dry,  and 
finally  on  the  solution  of  nitro-prusside  of 
sodium,  dried,  and  printed  under  a  colored 
drawing,  will  form  a  beautiful  colored  imager 
like  the  original.  This  image  is  latent  to 
reflected  light,  but  perfectly  visible  by  trans- 
mitted light ;  giving  some  hope  as  to  the 
ultimate  production  of  the  natural  colors 
by  photography  upon  paper. 

Irinting-Frame.  A  wooden  frame  with 
a  divided,  hinged  back,  firmly  held  down 
against  negative  paper  when  loaded,  by 
springs  serving  to  bring  negative  and  sensi- 
tive paper  in  close  contact  in  order  to  obtain 
a  sharp  print. 

Printing-Frame  for  Photography  on 
Wood.  Recommended  by  Charles  Homan, 
who  says:  "I  use  a  home-made  printing- 
frame;  I  find  it  very  handy  for  porcelain 
printing  and  many  other  things.  I  take  an 
ordinary  8  by  10  frame  and  fasten  a  glass  at 
the  bottom.    I  fasten  the  glass  in  the  print- 
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ing-frame  with  two  little  wedges  of  wood  at 
the  end  of  the  glass.  They  hold  it  very- 
firm,  and  are  easily  taken  out  when  you  wish 
to  use  the  frame  for  other  kinds  of  printing. 
On  the  top  I  fix  a  triangular-shaped  piece  of 


wood  with  hinges,  making  the  point  come 
at  the  middle  of  the  frame,  screwing  a  strip 
of  brass  across  the  point  for  a  spring.  I 
fasten  the  block  underneath  with  wax,  so  it 
can  be  taken  off.  When  you  wish  to  print 
a  block  of  wood,  stick  the  negative  on  the 
plain  glass  with  wax  at  the  corners.  For 
printing  on  wood,  it  is  often  necessary  to 
use  a  reversed  negative,  whtch  I  get  by  first 
making  a  ferrotype,  and  whiten  it  with 
mercury;  then  make  a  negative  from  it. 

Printing-Room.    An   apartment  devoted 
to  making  positives  from  negatives  exposed 

Fig.  168. 


to  the  light.  It  should  be  supplied  with  a 
printing-shelf,  A.  b  is  the  sash  of  glass 
through  which  the  light  enters,  kept  in  place 


by  hooks  at  c.  d  is  a  window  swinging  back 
and  forth  by  means  of  the  hinges  D^  d',  and 
fastened  by  the  button  e.  f  is  the  window- 
cord.  G,  the  drawer  in  which  the  sensitized 
paper  is  kept  ready  for  use.  H  is  a  drawer  in 
which  the  prints  are  slipped  through  a  slot 
at  K.  The  slot  should  be  covered  from 
the  light.  L  is  the  drawer  in  which  a  stock  of 
paper  is  kept,  and  m  a  small  drawer  for  other 
kinds  of  paper,  p  p  are  the  negatives  ready 
for  printing,  to  be  placed  at  p^  after 
using.  The  filling  is  done  on  a  bench,  t. 
U  is  a  door  leading  to  the  silvering  and 
toning  rooms.  V  is  the  fuming-box.  w,  a 
box  in  which  old  hypo  solutions  are  poured 
to  save  the  waste  ;  and  x,  a  bench  for  general 
use. 

Prism.  The  well-known  three-sided  glass 
body  in  which  light-rays  are  refracted.  For 
the  production  of  reversed  direct  negatives 
used  in  the  mechanical  processes  the  prism 
is  screwed  to  the  objective  in  place  of  the 
front  ring.  It  is  made  rectangular  for  this 
purpose ;  the  plane  of  its  hypothenuse  is  sil- 
vered. It  IS  centred  in  its  setting.  Usually 
it  is  turnable,  so  that  objective  and  prism 
may  be  turned  around  its  axis  and  fastened 
in  any  position.  Nicol's  prism,  designed  by 
Nicol  from  calcium-spath,  is  so  constructed 
that  of  the  two  rays  into  which  a  light-ray 
falling  upon  calcium-spath  is  split  only  one 
passes  through  it.  This  ray  is  polarized. 
Such  a  prism,  consequently,  is  used  for  polar- 
izing apparatus. 

Prints.  Photographic  positive  impres- 
sions upon  paper,  glass,  or  other  substances. 

Prismatic  Analysis.  The  decomposition 
of  light  by  the  prism,  by  which  the  colorific 
rays  are  separated  and  made  to  assume  each 
its  distinct  color  and  place  in  the  prismatic 
spectrum.     (See  Spectrum  Analysis.) 

Prismatic  Spectrum.  The  colored  image 
produced  by  the  decomposition  of  light  by 
the  prism.  The  original  spectrum  of  seven 
bands  of  color  was  examined  by  Sir  Isaac 
Newton,  and  that.eminent  philosopher  found 
that  a  given  degree  of  refrangibility  indi- 
cated a  given  color,  the  color  of  a  ray  at 
once  indicating  its  angle  of  refraction.  This 
law,  however,  will  not  stand  the  test  of 
examination.     (See  Light.) 

Prism  Stereoscope.    An  instrument  for 

uniting  binocular  pictures  to  be  seen  in  relief 

by  means  of  a  single  prism,  and  to  be  viewed 

by  one  eye  only. 

*  Proof.    In  photography  the  picture,  nega- 
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tivG  or  positive,  produced  by  any  of  the 
photoo^raphic  processes. 

Proto- Acetate  of  Iron.  Dissolve  freshly- 
precipitated  protoxide  or  carbonate  of  iron 
in  acetic  acid ;  or  add  a  solution  of  acetate 
of  lime  to  another  of  proto-sulphate  of  iron 
and  evaporate,  out  of  contact  with  the  air. 
Small,  green,  prismatic  crystals  are  the 
result. 

Proto-Chloride  of  Palladium.  Proto- 
chloride  of  palladium  is  a  brown  crystalline 
mass,  obtained  by  evaporating  the  nitro- 
muriatic  solution  to  dryness.  By  heat  it 
loses  its  water  and  turns  black.  Dr.  Draper 
recommends  the  proto-chloride  of  palladium 
for  intensifying  negatives,  and  practical  ex- 
perience has  proved  that  thin  collodion  posi- 
tives can  be  intensified  to  dense  printing 
negatives.  The  proto-chloride  is  sold  in 
solution,  and  the  best  way  to  use  it  is  to 
dilute  it  to  the  strength  required,  and  keep 
it  in  a  glass  bath  into  which  the  fixed  picture 
may  be  plunged  and  left  until  the  full  degree 
of  intensity  is  obtained.  This  is  limited,  and 
'  no  second  application  will  increase  it;  on 
the  contrary,  it  appears  to  diminish  it ;  but 
very  clear  negatives  are  obtained  in  black  by 
the  one  application.  To  succeed  well  the 
nitrate  of  silver  bath  must  be  acidified  with 
nitric  instead  of  acetic  acid.  One  ounce  of 
proto-chloride  of  palladium  ought  to  make 
about  160  ounces  of  intensifier.  It  is  also 
suggested  as  a  toning  agent  in  place  of  chlo- 
ride of  gold. 

Proto-Chloride  of  Uranium.  To  prepare 
this  salt,  calcine  nitrate  of  uranium  in  a 
small  porcelain  crucible  furnished  with  a 
cover,  at  the  melting-point  of  tin.  In  an  hour 
the  nitrate  of  uranium  is  decomposed  into 
a  reddish-yellow  mass,  which  is  to  be  finely 
pulverized  and  intimately  mixed  with  double 
its  weight  of  wood  charcoal  in  a  state  of  im- 
palpable powder.  This  is  made  into  a  paste 
with  oil  and  formed  into  pellets,  which  are 
calcined  again  in  a  closed  crucible.  These 
pellets  are  placed  in  a  tube  of  hard  German 
glass  and  heated  to  a  dull-red  heat,  and  a 
stream  of  dried  vapor  is  then  passed  through 
the  tube.  The  manipulation  is  exactly  the 
same  as  that  for  proto-chloride  of  iron.  The 
chloride  of  uranium  is  found  in  the  cold  part 
of  the  tube  in  little  masses  of  a  very  decided 
green  color.  This  should  be  weighed,  dis- 
solved, and  treated  with  caustic  soda,  or 
potash,  as  directed  for  proto-sulphate  of 
uranium. 


Proto-Iodide  of  Iron.  A  compound  of 
iodine  and  iron  formed  by,  dissolving  2 
ounces  of  iron  filings  and  6  ounces  of  iodine 
in  4A  pints  of  water,  boiling  in  a  sand-bath 
until  the  liquid  turns  to  a  pale  green.  Filter, 
wash  the  residue  with  a  little  water  and 
evaporate  the  mixed  liquors  in  an  iron  ves- 
sel heated  to  212°  F,,to  dryness.  The  proto- 
iodide  of  iron  is  used  in  the  amphitype 
process  (which  see). 

Proto-Nitrate  of  Iron.  This  salt  is  pre- 
pared by  adding  to  iron  filings,  in  a  flask  or 
bottle,  dilute  nitric  acid.  By  concentrating 
the  solution  by  very  gentle  heat,  the  salt  will 
crystallize  in  green  crystals,  which  are  insolu- 
ble in  alcohol,  and  must  be  preserved  free 
from  contact  with  atmospheric  air.  It  is 
used  in  photography.  (See  Proto- Sulphate  of 
Iron.) 

Proto-Nitrate  of  Mercury.  It  is  prepared 
by  digesting  mercury  in  excess  in  nitric  acid 
diluted  with  four  times  its  weight  of  water 
until  the  acid  is  saturated ;  evaporate  and 
crystallize,  leaving  a  globule  of  mercury  in 
the  liquid.  By  re-solution  in  water  acidu- 
lated with  nitric  acid  and  spontaneous 
evaporation  the  salt  may  be  obtained  per- 
fectly pure.  (For  photographic  application, 
see  Mercury) 

Proto-Salts.  When  there  are  two  oxides 
of  the  same  base,*both  of  which  are  salifiable, 
in  naming  the  salts  the  term  proto-  is  pre- 
fixed to  the  acid  of  the  salt  formed  by  the 
lowest  oxide. 

Proto-Sulphate  of  Iron.  Prepared  by 
adding  to  very  clean  iron  filings  diluted  sul- 
phuric acid,  made  by  mixing  1  part  acid 
with  6  of  water.  This  salt  crystallizes  in 
the  form  of  an  oblique  rhombic  prism,  of 
a  pale  bluish-green  color.  When  exposed 
to  the  atmosphere  the  crystals  lose  their 
original  color  and  assume  a  dirty-brown  ap- 
pearance, but  they  may  be  preserved  per- 
fectly pure  for  a  long  period  if  kept  in 
well-stoppered  bottles.  This  salt  mixed 
with  the  proto-nitrate  of  iron  may  be  used 
for  changing  the  negative  collodion  proof 
to  a  positive.     It  should  be  used  as  follows : 


Proto-Sulphate  of  Iron 
Distilled  Water 
Nitric  Acid 


10  grains. 

1  ounce. 

2  drops. 


Pour  this  over  the  developed  and  fixed  plate, 
being  carefiil  not  to  carry  the  re-develop- 
ment too  far.  A  solution  of  this  salt  may  be 
used  for  developing  images    formed  upon 
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fluoride  or  nitrate  of  silver.  A  very  weak  so- 
lution answers  for  this  purpose.  We  can  also 
restore  dark  tones  to  the  positive  proofs  with 
the  same  solution.  A  negative  rendered  too 
dark  by  gallic  acid  may  be  brightened  by 
submitting  it  to  a  bath  slightly  concentrated 
with  a  solution  of  proto-sulphate  after  fixing 
with  the  hyposulphite  of  soda  and  washing 
it  with  water.  For  developing  negatives, 
mix 

Proto-Sulphate  of  Iron     .              .  15  grains. 

Tartaric  Acid 15     " 

Nitric  Acid 4  drops. 

Water 1  ounce. 

For  positive  proofs  employ  the  solution  of 
proto-sulphate  of  iron  made  to  the  sp.  gr. 
7°  of  Twaddle's  hydrometer,  and  then 
brought  up  to  8°  by  nitric  acid.  This  solu- 
tion is  applied  in  the  same  way  as  gallic  or 
pyrogallic  acid.  In  the  choice  of  proto- 
sulphate  of  iron,  secure  regular  crystals,  of 
a  pale-green  or  emerald-green  color,  as  those 
of  a  bluish-green  contain  an  excess  of  acid 
which  renders  them  unfit  for  the  purpose. 
By  submitting  the  salt  to  a  heat  of  100°  C. 
nearly  all  its  water  of  crystallization  is  driven 
off,  and  it  is  reduced  to  a  powder,  easily 
soluble  in  water,  having  very  little  bulk.  In 
this  form  it  is  more  convenient  to  carry. 
(See  Developer  and  Re-developing.) 

Ihroto-Smpliate  of  Uranium.  An  old-time 
developing  agent. 

Protoxide  of  Iron.  This  salt  contains  1 
atom  of  oxide  to  1  atom  of  the  metal.  It  is 
readily  precipitated  from  solutions  of  the 
proto-salts  as  a  white  hydrate  by  pure 
alkalies,  and  as  a  white  carbonate  by  the 
alkaline  carbonates;  both  of  which  turn 
first  gr^en  and  then  red  by  exposure  to  the 
air.     It  forms  proto-salts  with  acids. 

Prussian  Blue.  When  a  ferric  salt  is 
added  to  potassium  ferrocyanide  a  blue  pre- 
cipitate of  soluble  Prussian  blue  is  produced ; 
to  this  ferric  chloride  is  added  and  the  ordi- 
nary commercial  insoluble  Prussian  blue  is 
produced. 

If  blue  print  paper  is  immersed  in  potas- 
sium/errocyanide,  instead  of  potassium/errjc/- 
cyanide,  a  negative  print  is  obtained  instead 
of  the  usual  blue  positive. 

Pseudoscope.  An  optical  instrument,  so 
named  on  account  of  giving  false  perceptions 
of  all  external  objects.  It  causes  whatever 
points  of  an  object  are  nearest  to  seem 
farthest  off,  and  those  farthest  off  to  be 
nearest,  and  other  more    complicated   and 


perplexing  illusions  are  produced.  The 
illusion  is  most  extraordinary,  a  concave 
surface,  that  of  a  bowl,  appearing  to  be  con- 
vex, and,  vice  versa,  a  convex  surface,  a»  that 
of  a  globe,  concave.  It  is  formed  of  two 
rectangular  prisms,  interposed  between  the 
eyes  and  the  object,  in  such  positions  that 
the  rays  of  light  from  any  object  in  front  be- 
ing refracted  at  the  first  surfaces,  then  re- 
flected internally  at  the  backs  of  the  prisms 
and  again  refracted  at  their  second  surfaces, 
will  enter  the  eyes  in  reversed  positions,  and 
thus  the  relative  positions  of  the  rays  will 
be  inverted. 

Psychrometer.  An  instrument  for  meas- 
uring the  tension  of  the  aqueous  vapor  in 
the  atmosphere. 

Psnranudal  Composition.  The  engraving  is 
from  Burnet's  famous  Essays  on  Art,  and  rep- 
resents a  form  of  composition  much  used  in 

Fig.  169. 


grouping.  A  composition  is  not  only  arranged 
into  pyramidal  form,  but  its  component 
parts  may  be  divided  into  smaller  pyramids, 
thus  showing  that  the  principle  is  carried 
out  by  the  inner  as  well  as  the  outer  lines. 

Pyrocatechin.  Catechol ;  oxyphenic  acid. 
C6H4(OH)2.  Brown  or  colorless  transpar- 
ent bars,  very  soluble  in  water,  alcohol,  and 
ether ;  reacts  slightly  acid.  Used  in  alkali 
development. 

Pyrogallic  Acid.  This  acid  is  obtained 
by  heating  gallic  acid,  or  pulverized  nut- 
galls,  in  a  porcelain  basin  or  cup,  covered 
over  with  a  glass  bell.  Crystals  of  pyro- 
gallic acid  sublime  upon  the  walls  of  the  bell. 
It  is  necessary  to  control  the  heat  under 
200°  to  prevent  the  decomposition  of  the 
acid.  Pyrogallic  acid  is  very  soluble  in 
cold  water  and  in  alcohol  and  ether;  the 
solution  decomposes  and  turns  brown  by  ex- 
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3  grains. 
1  drachm. 
1  ounce. 


Pyrogallic  Acid 
Nitric  Acid 
Water 


2  grains. 
1  drachm. 
1  ounce. 


There  are  many  modifications.  It  cannot 
be  used  for  developing  without  acetic  or 
nitric  acid,  the  use  of  acid  being  the  prin- 
cipal resource  in  obviating  cloudiness  of 
the  image.  It  is  adapted  for  collodion,  gela- 
tine, and  paper  negatives.  If  the  ordinary 
pyrogallic-acid  developing  solution  be  kept 
for  some  time,  it  becomes  brown.  In  this 
state  it  will  still  develop  the  image,  but  is 
less  likely  to  give  a  clear  and  vigorous  pic- 
ture. A  solution  of  pyrogallic  acid  in  acetic 
acid  will  keep  for  many  weeks,  and  may  be 
diluted  with  water  as  required  for  use.  The 
acid  solution  may  be  12  grains  of  pyrogallic 
acid  to  1  ounce  of  acetic  acid. 

Pyrogallol.  C6H3(OH)3.  Pyrogallic  acid ; 
pyro.  Trihydroxybenzene.  Pyrogallol,  gene- 
rally called  pyrogallic  acid  or  "  pyro,"  is  ob- 
tained by  heating  gallic  acid  to  400°  F.,  when 
it  is  decomposed  and  the  pyrogallol  is  con- 
densed in  thin  lamellar  crystals  tufted  to- 
gether. Pyrogallol  is  white  in  color ;  readily 
soluble  in  water,  alcohol  and  ether ;  in  pres- 
ence of  an  alkali  its  action  is  that  of  a 
powerful  reducer  of  the  salts  of  silver,  upon 
which  property  its  use  in  photography  de- 
pends.   It  does  not  turn  blue  litmus  red,  and 


posure  to  air.  It  gives  an  indigo-blue  color  ; 
with  protosulphate  of  iron,  which  changes  ! 
to  dark  green  if  any  persulphate  be  present. 
Although  termed  an  acid,  this  substance  is 
strictly  neutral;  it  does  not  redden  litmus- 
paper  and  forms  no  salts.  The  addition  of 
potash  or  soda  decomposes  pyrogallic  acid, 
at  the  same  time  increasing  the  attraction 
for  oxygen.  The  compounds  of  silver  and 
gold  are  reduced  by  pyrogallic  acid  even 
more  rapidly  than  by  gallic  acid,  the  redu- 
cing agent  absorbing  the  oxygen  and  becom- 
ing converted  into  carbonic  acid  and  a  brown 
matter  insoluble  in  water.  Commercial 
pyrogallic  acid  is  often  contaminated  with 
empyreumatic  oil,  and  also  with  a  black, 
insoluble  substance  known  as  metagallic  acid. 
Pyrogallic  acid  is  used  as  being  superior 
to  gallic  acid  for  the  development  of  photo- 
graphic pictures.  The  developing  solution 
was  originally  made  as  follows,  for  negatives  : 

Pyrogallic  Acid 
Crystallizable  Acetic  Acid 
Distilled  Water 

For  positives : 


is  bitter,  not  sour  to  the  taste ;  hence  pyro- 
gallol is  not  reckoned  a  true  acid  by  chemists. 
Aqueous  solutions  of  pvrogallol  abstract 
oxygen  from  the  air  and  discolor  rapidly, 
losing  their  reducing  power  thereby.  To 
preserve  pyrogallol  in  solution,  and  to  retard 
its  decomposition  the  addition  of  citric  acid, 
sulphite  of  soda,  or  meta-bisulphate  of  potash 
is  advised.  A  grain  of  the  latter  to  each 
ounce  of  hypo  solution  acts  as  an  excellent 
preservative. 

In  1851,  Liebig  suggested  the  use  of  pyro- 
gallol as  a  developer  for  wet  collodion  plates, 
and  although  iron  protosulphate  superseded 
it  for  this  purpose,  it  is  still  used  to  re-develop 
(strengthen)  the  negative  image  in  that  pro- 
cess. It  was  also  used  with  ammonia  as  a 
developer  for  tannin  plates ;  and  when  gela- 
tine dry  plates  were  introduced  it  was  found 
that  pyrogallol  was  at  once  the  most  power- 
ful and  controllable  developing  agent  avail- 
able for  these  plates.  Since  that  time  it  has 
held  the  first  place  among  dry-plate  devel- 
opers, although  latterly  the  popularity  of 
the  more  modern  agents,  such  as  amidol, 
eikonogen,  hydroquinone,  and  metol  threat- 
ens its  supremacy.  (See  Pyrogallic  Acid,  also 
Developers  and  Development) 

Pyroligneous  Acid.  Impure  acetic  acid 
obtained  by  the  destructive  distillation  of 
wood  in  close  vessels.  It  is  used  for  the 
production  of  pure  acetic  acid. 

Pyroligneous  Spirit.  Also  known  as 
pyroxylic  spirit,  and  wood  alcohol.  A  fluid 
resembling  alcohol  in  many  respects,  but  it 
belongs  to  the  methyl  series.  Its  use  in  the 
manufacture  of  collodion  arises  from  its 
presence  in  "  methylated  spirit." 

Pjnroxylene.  An  orange-red  crystalline 
substance  obtained  from  pyroxylic  spirit  by 
adding  potash  water,  pressing  the  precipi- 
tate, washing  with  cold  alcohol  of  sp.  gr. 
0.840,  and  crystallizing  from  boiling  alcohol. 

Pyroxylin  (Gun-Cotton).  This  sub- 
stance is  paper  or  cotton  which  has  been 
altered  in  composition  and  properties  by 
treatment  with  strong  acids.  Both  cotton 
and  paper  are,  chemically,  the  same.  They 
consist  of  fibres  which  are  found,  on  analy- 
sis, to  have  a  constant  composition,  contain- 
ing three  elementary  bodies — carbon,  hydro- 
gen, and  oxygen — united  together  in  fixed 
proportions.  To  this  combination  the  term 
lignin  or  cellulose  has  been  applied.  Cellu- 
lose is  a  definite  chemical  compound  in  the 
same  sense  as  starch  or  sugar,  and  conse- 
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quently,  when  treated  with  various  reagents, 
it  exhibits  properties  peculiar  to  itself.  It 
is  insoluble  in  most  liquids  and  also  in  dilute 
acids,  but  when  acted  upon  by  nitric  acid  of 
a  certain  strength  it  liquefies  and  dissolves. 
When  a  body  dissolves  in  nitric  acid  the  so- 
lution is  not  usually  of  the  same  nature  as 
an  aqueous  solution ;  and  so  in  this  case  the 
nitric  acid  imparts  oxygen  first  to  the  cotton 
and  afterward  dissolves  it.  If,  instead  of 
treating  cotton  with  nitric  acid,  a  mixture 
of  nitric  and  sulphuric  acids  in  certain  pro- 
portions be  used,  the  effect  is  peculiar.  The 
fibres  contract  slightly,  but  undergo  no  other 
visible  alteration.  Hence  we  are  at  first 
disposed  to  think  the  mixed  acids  ineffect- 
ual. This  idea,  however,  is  not  correct, 
since  on  making  the  experiment  the  proper- 
ties of  the  cotton  are  found  to  be  changed. 
Its  weight  has  been  increased  by  more  than 
one-half;  it  has  become  soluble  in  various 
liquids,  such  as  acetic  ether,  ether,  and  alco- 
hol, etc.,  and  what  is  more  remarkable  it  no 
longer  burns  in  the  air  quietly  but  explodes 
on  the  application  of  flame,  with  more  or 
less  violence.  This  change  of  properties 
clearly  shows  that  although  the  fibrous 
structure  of  the  material  is  unaffected  it  is 
no  longer  the  same  substance,  and  conse- 
quently chemists  have  assigned  it  a  different 
name,  viz.,  pyroxylin.  To  produce  the  pe- 
culiar change  by  which  cotton  is  converted 
into  pyroxylin  both  nitric  and  sulphuric 
acids  are,  as  a  rule,  required ;  but  of  the  two 
the  former  is  the  most  important.  On  ana- 
lyzing pyroxylin,  nitric  acid,  or  a  body  anal- 
ogous to  it,  is  detected  in  considerable  quan- 
tity, but  not  sulphuric  acid.  The  latter 
acid,  in  fact,  serves  but  a  temporary  purpose, 
viz.,  to  prevent  the  nitric  acid  from  dissolving 
the  pyroxylin,  which  it  would  be  liable  to  do 
if  employed  alone.  The  sulphuric  acid  pre- 
vents the  solution  by  removing  water  from 
the  nitric  acid,  and  so  producing  a  higher 
degree  of  concentration;  pyroxylin,  al- 
though soluble  in  a  dilute,  is  not  so  in  the 
strong  acids,  and  hence  it  is  preserved.  The 
property  possessed  by  oil  of  vitriol  of  re- 
moving water  from  other  bodies  is  one  with 
which  it  is  well  to  be  acquainted.  A  simple 
experiment  will  serve  to  illustrate  it :  Let  a 
small  vessel  be  filled  to  about  two-thirds 
with  oil  of  vitriol  and  set  aside  for  a  few 
days ;  at  the  end  of  that  time,  and  especially 
if  the  atmosphere  be  damp,  it  will  have 
absorbed  suJScient  moisture  to  cause  it  to 


flow  over  the  edge.  Now,  even  the  strongest 
reagents  employed  in  chemistry  contain  al- 
most invariably  water  in  greater  or  less 
quantity.  Pure  anhydrous  nitric  acid  is  a 
white,  solid  substance;  hydrochloric  acid  is 
a  gas;  and  the  liquids  sold  under  these 
names  are  merely  solutions.  The  effect,  then, 
of  mixing  strong  oil  of  vitriol  with  aqueous 
nitric  acid  is  to  remove  water  in  proportion 
to  the  amount  used,  and  to  produce  a  liquid 
containg  nitric  acid  in  a  high  state  of  con- 
centration, and  sulphuric  acid  more  or  less 
diluted.  This  liquid  is  nitro-sulphuric  acid 
employed  in  the  preparation  of  pyroxylin. 
Very  soon  after  the  first  announcement  of 
the  discovery  of  pyroxylin  most  animated 
discussions  arose  among  chemists  with  re- 
gard to  its  solubility  and  general  properties. 
Some  spoke  of  a  "solution  of  gun-cotton  in 
ether,"  whilst  others  denied  its  solubility  in 
that  menstruum ;  a  third  class,  by  following 
the  process  described,  obtained  a  substance 
which  was  not  explosive,  and  therefore  could 
scarcely  be  termed  gun-cotton.  On  further 
investigation  some  of  these  anomalies  were 
cleared  up,  and  it  was  found  that  there  were 
varieties  of  pyroxylin  depending  mainly 
upon  the  degree  of  strength  of  the  nitro- 
sulphuric  acid  employed  in  the  prepa- 
ration. Still  the  subject  was  obscure  until 
the  publication  of  researches  by  Mr.  E.  A. 
Hadow.  These  investigations,  conducted 
in  the  laboratory  of  King's  College,  London, 
were  published  in  the  Journal  of  the  Chemi- 
cal Society.  Pyroxylin  has  been  sometimes 
spoken  of  as  a  salt  of  nitric  acid,  a  nitrate 
of  lignin.  This  view  is,  however,  erroneous, 
since  it  can  be  shown  that  the  substance 
present  is  not  nitric  acid,  although  analogous 
to  it.  It  is  the  peroxide  of  nitrogen,  which 
is  intermediate  in  composition  between 
nitrous  acid  (NO3)  and  nitric  acid  (NO5). 
Peroxide  of  nitrogen  (NOJ  is  a  gaseous 
body  of  a  dark-red  color;  it  possesses  no 
acid  properties  and  is  incapable  of  forming 
a  class  of  salts.  In  order  to  understand  in 
what  state  this  body  is  combined  with  cotton 
fibre  to  form  pyroxylin,  it  will  be  neces- 
sary to  study  the  laws  of  combination  (see 
Equivalent).  Mr.  Hadow  has  succeeded 
in  establishing  four  different  substitution 
compounds,  which,  as  no  distinctive  no- 
menclature has  been  at  present  proposed, 
may  be  termed  compounds  A,  B,  C,  and  B, 
Compound  A  is  the  most  explosive  gun-cot- 
ton, and  contains  the  largest  amount  of  per- 
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oxide  of  nitrogen.  It  dissolves  only  in  ace- 
tic ether,  and  is  left  in  evaporation  as  a  white 
powder.  It  is  produced  by  the  strongest 
nitro-sulphuric  acid  which  can  be  made.  • 
Compounds  B  and  C,  either  separate  or  in  a 
state  of  mixture,  form  the  soluble  material 
employed  by  the  photographer.  They  both 
dissolve  in  acetic  ether,  and  also  in  a  mix- 
ture of  ether  and  alcohol.  The  latter,  viz., 
C,  also  dissolves  in  glacial  acetic  acid.  They 
are  produced  by  a  nitro-sulphuric  acid 
slighly  weaker  than  that  used  for  A,  and 
contain  a  smaller  amount  of  peroxide  of 
nitrogen.  Compound  D  resembles  what  has 
been  termed  xyloidin — that  is,  the  substance 
produced  by  acting  with  nitric  acid  upon 
starch.  It  contains  less  peroxide*  of  nitro- 
gen than  the  others,  and  dissolves  in  ether 
and  alcohol,  and  also  in  acetic  acid.  The 
ethereal  solution  leaves  on  evaporation  an 
opaque  film,  which  is  highly  combustible 
but  not  explosive.  By  bearing  in  mind  the 
properties  of  these  compounds,  many  of  the 
anomalies  complained  of  in  the  manufacture 
of  gun-cotton  disappear.  If  the  nitro-sul- 
phuric acid  employed  is  too  strong  the  pro- 
duct will  be  insoluble  in  ether,  whilst  if  it  is 
too  weak  the  fibres  are  gelatinized  by  the 
acid  and  partly  dissolved.  To  procure  nitro- 
muriatic  acid  of  the  proper  strength  is  more 
difficult  than  would  at  first  appear.  It  is 
easy  to  determine  an  exact  formula  for  the 
mixture,  but  not  so  easy  to  hit  upon  the 
proper  proportions  of  the  acids  required  to 
produce  that  formula ;  and  a  very  slight  de- 
parture from  them  altogether  modifies  the 
result.  The  main  difficulty  lies  in  the  un- 
certain strength  of  commercial  nitric  add. 
Oil  of  vitriol  is  more  to  be  depended  upon 
and  has  a  tolerably  uniform  specific  gravity 
of  1.836;  but  nitric  acid  is  constantly  liable 
to  variation ;  hence  it  becomes  necessary  to 
make  a  preliminary  determination  of  its 
real  strength,  which  is  done  either  by  taking 
the  specific  gravity  and  referring  to  tables, 
or,  better  still,  by  a  direct  analysis.  As  each 
action  of  sulphuric  acid  removes  only  a 
given  quantity  of  water,  it  follows  that  the 
weaker  the  nitric  acid  the  larger  the  amount 
of  sulphuric  which  will  be  required  to  bring 
it  up  to  the  proper  degree  of  concentration. 
To  avoid  the  trouble  necessarily  attendant 
upon  these  preliminary  operations,  many 
prefer  to  use,  in  place  of  nitric  acid  itself, 
one  of  the  salts  formed  by  the  combination 
of  nitric  acid  with  an  alkaline  base.    The 


composition  of  these  salts,  provided  they 
are  pure  and  nicely  crystallized,  can  be  de- 
pended upon.  Nitrate  of  potash,  or  saltpetre, 
contains  a  single  atom  of  nitric  acid  united 
with  one  of  potash.  It  is  an  anhydrous  salt 
— that  is,  it  has  no  water  of  crystallization. 
When  strong  sulphuric  acid  is  poured  upon 
nitrate  of  potash  in  a  state  of  fine  powder, 
in  virtue  of  its  superior  chemical  affinities 
it  appropriates  to  itself  the  alkali  and  liber- 
ates the  nitric  acid.  If  care  be  taken  to  add 
sufficient  excess  of  the  sulphuric  acid,  a  so- 
lution is  obtained  containing  sulphate  of 
potash  dissolved  in  sulphuric  acid  and  free 
nitric  acid.  The  presence  of  the  sulphate 
of  potash  (or  more  strictly  speaking,  of  the 
bi-sulphate)  does  not  in  any  way  interfere 
with  the  result,  and  the  effect  is  the  same  as 
if  the  mixed  acids  themselves  had  been 
used.     The  reaction  may  be  represented : 

Nitrate  of  potash  +  sulphuric  acid  in  ex- 
cess =bisulphate  of  potash  -j-  nitro-sulphuric 
acid . — Hardwich. 

Among  the  numerous  formulae  for  making 
pyroxylin  are  the  following : 

I.  Procure  nitro-sulphuric  acid,  sp.  gr. 
1.42.  Put  some  hot  water  into  a  pie-dish, 
and  put  it  upon  a  stove  in  an  open  space  or 
out-house.  Put  4  fluidounces  of  the  acid  into 
a  basin  and  set  it  in  the  dish  of  hot  water ; 
then  immediately,  and  before  the  acid  gets 
cold,  put  into  these,  in  small  quantities  at  a 
time,  80  grains  of  the  best  cotton-wool,  pre- 
viously pulled  out  into  flat  pieces.  Stir  it 
about  well  in  the  acids  for  five  minutes  with 
a  pair  of  glass  rods.  Then  quickly  throw 
away  the  acids  and  put  the  gun-cotton  into 
a  pail  of  water ;  wash  it  well  and  quickly, 
and  change  the  water  a  dozen  times ;  wring 
out  the  gun-cotton  between  your  hands. 
Lastly,  let  it  soak  in  water  twenty-four  hours ; 
then  pull  it  out  and  spread  it  to  dry  sponta- 
neously upon  a  piece  of  ivhite  paper.  Be 
particular  that  the  acid  is  sp.  gr.  1.42,  other- 
wise all  will  go  wrong. 

II.  In  a  wide-mouth  stoppered  bottle  intro- 
duce 14  to  17  ounces  of  sulphuric  acid ;  add, 
in  several  portions,  1440  grains  of  powdered 
saltpetre;  then  62  grains  of  fine  cotton  in 
small  quantities  at  a  time.  Allow  the  whole 
to  soak  for  about  ten  minutes,  stirring  con- 
stantly ;  then  wash  in  eight  or  ten  changes 
of  water,  and  dry  as  before  directed. 

III.  Mix  in  a  Wedgwood  basin,  20  fluid- 
ounces  of  sulphuric  acid,  sp.  gr.  1.840 ;  13 
ounces  of  pure  nitrate  of  potash  in  powder, 
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stirring  about  one  minute;  then  quickly 
immerse  5  drachms  of  best  carded  cotton,  and 
stir  it  thoroughly.  Cover  it  up  with  a  piece 
of  glass,  and  let  it  rest  ten  or  twelve  minutes. 
Then  turn  it  out  into  a  large  quantity  of 
water,  and  cause  it  to  distribute  itself  quickly 
therein.  Wash  it  in  water,  frequently 
changed,  until  no  trace  of  acid  is  perceptible ; 
finally  dry  it  by  extending  it  loosely  over 
bibulous  paper. 

IV.  Mix  in  the  same  manner  as  for  III.,  7 
fluidounces  of  nitric  acid,  sp.  gr.  1.425 ;  8 
fluidounces  of  sulphuric  acid,  sp.  gr.  1.840. 
Cut  into  strips  1  ounce  or  more  Swedish  fil- 
tering paper  and  immerse  the  strips  one  by 
one ;  cover  up  as  before ;  within  half  an  hour 
take  out  a  small  piece /rom  the  middle,  quickly 
wash  and  dry  it,  and  try  its  solubility  in 
alcohol  and  ether.  If  not  sufficiently  soluble, 
let  it  remain  ten  minutes  longer,  and  again 

try. 

Q. 

Qualitative  Analysis  determines  the 
quality  or  nature  of  the  ingredients  of  a 
compound  without  regard  to  the  quantity  of 
each  present. 

Quantitative  Analysis  is  that  branch 
of  practical  chemistry  which  treats  of  the 
processes  by  which  the  actual  quantity  of 
any  constituent  in  a  compound  is  determined. 

Quantitative  Testing  of  Silver  Solutions. 
The  amount  of  nitrate  of  silver  contained 
in  solutions  of  that  salt  may  be  estimated 
with  sufficient  delicacy  for  ordinary  photo- 
graphic operations  by  the  following  simple 
process :  Take-  the  pure  crystallized  chloride 
of  sodium,  and  either  dry  it  strongly  or  fuse 
it  at  a  moderate  heat,  in  order  to  drive  off 
any  water  which  may  be  retained  between 
the  interstices  of  the  crystals ;  then  dissolve 
in  distilled  water,  in  the  proportion  of  8J 
grains  to  6  fluidounces.  In  this  way  a 
standard  solution  of  salt  is  formed,  each 
drachm  of  which  (containing  slightly  more 
than  J  of  a  grain  of  salt)  will  precipitate 
exactly  J  a  grain  of  nitrate  of  silver.  In 
order  to  use  it,  measure  out  exactly  1  drachm 
of  the  bath  in  a  minim  measure,  and  place  it 
in  a  2-ounce  stoppered  vial,  taking  care  to 
rinse  out  the  measure  with  a  drachm  of  dis- 
tilled water,  which  is  to  be  added  to  the 
former ;  then  pour  in  the  salt  solution,  in  the 
proportion  of  1  drachm  for  every  4  grains  of 
nitrate  known  to  be  present  in  an  ounce  of  the 


bath  which  is  to  be  tested ;  shake  the  con- 
tents of  the  bottle  briskly,  until  the  white 
curds  have  perfectly  separated  and  the  super- 
natant liquid  is  clear  and  colorless ;  then  add 
fresh  portions  of  the  standard  solution  by  30 
minims  at  a  time,  with  constant  shaking. 
When  the  last  addition  causes  no  milkincm, 
read  off'  the  total  number  of  drachms  em- 
ployed (the  last  half-drachm  being  sub- 
tracted), and  multiply  that  number  by  four 
for  the  weight  in  grains  of  the  nitrate  of 
silver  present  in  an  ounce  of  the  bath.  In 
this  manner  the  strength  of  the  bath  is  indi- 
cated within  2  grains  to  the  ounce,  or  even 
to  a  single  grain  if  the  last  additions  of 
standard  salt  solution  be  made  in  proportions 
of  15  instead  of  30  minims.  Supposing  the 
bath  to  be  tested  is  thought  to  contain  about 
35  grains  of  nitrate  to  the  ounce,  it  will  be 
convenient  to  begin  by  adding  to  the  meas- 
ured drachm,  7  drachms  of  the  standard 
solution;  afterward,  as  the  milkiness  and 
precipitation  become  less  marked,  the  pro- 
cess must  be  carried  on  more  cautiously,  and 
the  bottle  shaken  violently  for  several  min- 
utes, in  order  to  obtain  a  clear  solution.  A 
few  drops  of  nitric  acid  added  to  the  nitrate 
of  silver  facilitates  the  deposition  of  the 
chloride;  but  care  must  be  taken  that  the 
sample  of  nitric  acid  employed  is  pure  and 
free  from  chlorine,  the  presence  of  which 
would  cause  an  error. — Hardwlch. 

Quartz.  A  mineral;  long,  beautiful,  six- 
sided  crystals;  very  hard  and  transparent; 
as  sharply  defined  as  glass,  allowing  even  the 
most  refrangible  rays  to  pass,  which  renders 
it  especially  serviceable  for  lenses  for  photo- 
graphing the  ultra-violet  spectrum. 

Quicldime.  Quicklime  is  of  a  pure 
white  color  and  earthy  appearance.  It  cor- 
rodes animal  and  vegetable  substances ;  has 
a  burning,  causting  taste ;  attracts  moisture 
and  carbonic  acid  rapidly  from  the  atmos- 
phere, and  is  easily  reduced  to  powder.  It 
is  obtained  by  exposing  to  a  red  heat  car- 
bonate of  lime,  by  which  means  its  carbonic 
acid  is  expelled.  White  marble  yields  the 
best  and  purest  lime. 

Quicksilver.     (See  Mercury.) 

Quick-Stuff.  A  term  applied  to  the  accel- 
erating compounds  used  in  the  daguerrean 
process. 

Quinine.  A  white,  odorless,  bitter,  fusi- 
ble, and  crystallizable  alkaloid,  discovered 
by  Pellitier  and  Caventon  in  cinchona  bark. 
It  is  most  readily  obtained  by  precipitating 
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a  solution  of  the  sulphate  or  disulphate  by 
ammonia,  and  washing  and  drying  the  pre- 
cipitate. By  solution  in  alcohol,  sp.  gr.  0.815, 
and  spontaneous  evaporation,  it  may  be  pro- 
cured in  crystals.  Crystals  may  also  be  ob- 
tained from  its  solution  in  hot  water  by 
ammonia. 

Quinine,  Sulphate  of.  Prepared  by  boil- 
ing bruised  yellow  cinchona  bark,  7  pounds 
in  sulphuric  acid,  4  ounces,  7  drachms,  di- 
luted with  6  gallons  of  water ;  boil  one  hour 
and  strain ;  repeat  the  boiling  a  second  time 
for  one  hour,  with  a  like  quantity  of  acid 
and  water,  and  again  strain ;  next  boil  the 
bark  in  8  gallons  of  water  and  strain.  To 
the  mixed  liquors  add  moist  hydrated  oxide 
of  lead  nearly  to  saturation ;  decant  the  super- 
natant fluid,  and  wash  the  sediment  with 
distilled  water;  boil  down  the  liquor  for 
fifteen  minutes  and  strain ;  then  precipitate 
the  quinia  by  solution  of  ammonia  and  wash 
the  precipitate  with  cold  water  until  alka- 
linity is  imperceptible;  saturate  what  re- 
mains with  sulphuric  acid,  J  ounce,  diluted 
with  water,  digest  with  animal  charcoal,  2 
ounces,  and  strain.  Lastly,  the  charcoal 
.being  well  washed,  evaporate  the  mixed 
liquors  that  crystals  may  form. 

Many  very  curious  photographic  phenom- 
ena have  been  found  by  experiments  with 
sulphate  of  quinine.  In  order  to  gain  a  cor- 
rect notion  of  the  photographic  value  of  the 
"  invisible  "  chemical  rays,  as  compared  with 
those  which  are  associated  with  the  upper 
colored  spaces,  a  simple  plan  is  to  select 
some  medium  which  possesses  the  property 
of  absorbing  one  set  of  rays  and  of  permit- 
ting the  other  to  pass  ;  so  that  having  sifted 
them  out,  as  it  were,  the  one  from  the  other, 
we  may  be  able  to  deal  with  each  separately. 
Such  a"  medium  is  distilled  water  holding  in 
solution  a  large  percentage  of  the  sulphate  oj 
quinine.  A  solution  of  the  sulphate  of  qui- 
nine immediately  strikes  the  most  casual 
observer  as  being  in  some  way  different 
from  ordinary  liquids ;  it  is  perfectly  color- 
less and  transparent,  like  water,  but  has  a 
peculiarly  silvery  and  blue  tinge,  when  held 
in  certain  positions,  hence  it  is  easy  to  im- 
agine that  rays  of  white  light  are  modified 
by  passing  through  it.  The  nature  of  this 
modification  is  as  follows :  The  elementary 
colored  rays  are  all  transmitted,  consequently 
the  fluid  appears  colorless,  but  the  most  re- 
frangible chemical  rags  are  absorbed.  The 
white  light  which  passes  still  possesses  a  cer- 


tain amount  of  chemical  action,  but  it  is  of 
that  feeble  kind  which  belongs  more  exclu- 
sively to  the  visible  rays.  To  illustrate  the 
relative  value  of  the  visible  and  invisible 
actinic  rays,  it  has  been  found  that  a  picture 
upon  bromidized  collodion  requires,  when  the 
light  has  been  previously  silted  by  solution 
of  sulphate  of  quinine,  an  exposure  of  forty 
minutes  ;  upon  iodized  collodion,  without  the 
quinine,  four  minutes.  Therefore  (supposing 
the  sensibility  of  the  two  samples  of  collo- 
dion to  have  been  equal),  by  the  employ- 
ment of  all  the  rays  the  image  was  formed 
in  exactly  a  tenth  part  of  the  time  required 
when  only  the  colored  rays  were  used ;  in 
other  words,  the  invisible  highly  refrangi- 
ble rays  which  affect  both  bromide  and  iodide 
of  silver  alike,  proved  to  be  ten  times  more 
energetic  than  the  colored  chemical  rays 
which  decompose  the  bromides  of  silver 
proportionately  more.  Applying  this  to  the 
production  of  landscapes  by  means  of  pho- 
tography, what,  it  may  be  asked,  would  be 
the  amount  of  effect  produced  by  the  green 
color  of  foliage,  as  compared  with  that  of 
the  other  rays  of  white  light  ?  In  point  of 
fact,  the  picture  might  be  taken  ten  times 
over,  or  thereabouts,  by  all  the  rays  con- 
joined, before  these  color  rays  would  have 
time  to  impress  themselves. 

Sulphate  of  quinine  has  the  singular 
property  of  impressing  an  image  of  itself 
upon  a  sheet  of  paper  in  the  dark.  If  you 
write  upon  a  sheet  of  paper  with  a  solution 
of  sulphate  of  quinine,  expose  it  for  a  short 
time  to  the  sun's  rays,  and  then  press  it  upon 
another  sheet  of  sensitive  paper  in  the  dark 
for  some  time,  after  removal  it  will  be  found 
that  the  writing  has  been  faithfully  copied. 
(See  Photo- Phosphorescence.) — H.  H.  Snelling, 

Quinolin.     (See  Oganine.) 

Quinolin-Red.  A  mixture  of  quinolin- 
red  and  cyanine-blue  is  obtainable  commer- 
cially as  Azaline  (which  see).  Employed  in 
orthochromatic  photography  as  a  sensitizer. 

Quinol.     (See  Hydroquinone.) 

Quinol  Intensifier.  In  1888  Capt.  HubJ 
recommended  quinol  (hydroquinone)  for  in- 
tensifying collodion  negatives,  giving  the 
following  formula : 

A.  Quinol  (Hydroquinone)     .  10  parts. 

Citric  Acid 6    " 

Water 1000    " 


B.  Nitrate  of  SUver  . 
Water    . 


1  part. 
30  parts. 


For  use  mix  3  ounces  of  A  to  1  ounce  of  B. 
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R. 

Rack  or  Plate-Stand.  Used  in  making 
dry  plates.  A  is  a  piece  of  wood  to  which 
the  support  B  and  the  two  legs  C  and  C^  are 
glued.  The  support  B  has  one  dozen  pegs 
which  slide  up  and  down  with  ease.  A 
spring,  E,  should  be  supplied  to  each  peg. 
On  the  two  legs  C  and  C^  are  twelve  notches 

Fig.  170. 


corresponding  to  the  twelve  pegs.  A  hook 
is  supplied  at  F  for  hanging  the  apparatus 
upon  the  wall  when  the  plates  are  ready  to 
dry. 

Rackwork.  Rack  and  pinion;  arrange- 
ments in  objective  and  camera,  admitting  of 
exact  focussing  by  means  of  micrometer 
screws  and  rod. 

Radiation.  The  distribution  or  throwing 
off  rays  of  light  from  luminous  bodies. 

Radiometer.  An  instrument  measuring 
the  actinic  power  of  light.  A  radiometer 
devised  by  Mr.  Crookes  is  of  the  form  and 
size  of  a  large  swan's  egg,  and  made  of  blown 
glass.  In  the  centre  is  a  pedestal  of  the 
same  substance,  and  rising  half-way  up  the 
egg.  Another  pedestal  descends  from  the 
top  and  meets  the  lower  one  to  within  about 
an  eighth  of  an  inch.  The  two  ends  of  these 
pedestals  are  hollow  for  about  a  quarter  of 
an  inch;  the  pedestals  are  employed,  the 
lower  one  to  support,  the  upper  one  to  hold 
a  light  steel  axis,  to  which  is  attached  a  kind 
of  windmill  sail,   made  of  four  pieces  of 


verv  thin  mica,  a  quarter  of  an  inch  sc^uare, 
ana  of  exactly  the  same  weight ;  one  side  of 
the  mica  is  painted  black  and  the  other  is 
silvered.  This  kind  of  four-sail  mill  is 
placed  in  perfect  equlibrium  between  the 
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two  pedestals  or  pillars,  a  vacuum  is  then 
obtained,  and,  what  is  extraordinary,  if  the 
apparatus  be  placed  in  sunlight,  it  will  re- 
volve with  astounding  rapidity;  if  put  in 
the  shade,  it  will  turn  slowly ;  if  in  the  dark, 
it  will  remain  stationary. 

Raisin  Extract.  It  is  found  in  natural 
combination  in  the  comm6n  raisin  or  dried 
grape. 

Rapidity.  The  greater  or  less  rapidity 
with  which  a  lens  produces  the  picture  within 
the  sensitive  film  depends  mainly  on  the 
opening  and  focal  length  of  the  lens.  It 
may  be  determined  by  dividing  the  square 
of  the  opening  by  the  square  of  the  focal 
length. 

Rapidity  of  Lenses.  A  term  by  which  is 
denoted  the  greater  or  less  amount  of  time 
which  a  lens  requires  to  allow  the  light  to 
produce  a  developable  image  upon  the  sen- 
sitive plate.  Rapidity  depends  chiefly  upon 
the  working  aperture  of  the  lens,  which  in 
turn  depends  upon  the  glass  and  manner  of 
construction  of  the  lens.  For  instantaneous 
or  rapid  work  a  lens  should  be  used  with  a 
large  angular  aperture.  The  newer  forms  of 
lenses  are,  generally  speaking,  more  rapid 
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than  the  old  forms,  on  account  of  the  glass 
employed  in  their  construction  and  their 
improved  form. 

Bay.  A  line  of  light,  or  the  right  line 
supposed  to  be  described  by  a  particle  of 
light ;  a  collection  of  parallel  rays  constitute 
2ibeam;  a  collection  of  converging  or  diver- 
ging rays,  2l  pencil  of  light.     (See  Light.) 

Rea^g-Glass  Stereoscope.  If  we  take 
a  reading-glass  whose  diameter  is  not  less 
than  2|  inches,  and  look  through  it  with  both 
eyes  at  a  binocular  picture  in  which  the 
right-eye  view  is  on  the  left  hand,  and  the 
left-eye  view  is  on  the  right  hand,  as  in  the 
ocular  stereoscope,  we  shall  see  each  picture 
doubled,  and  the  degree  of  separation  is  pro- 
portioned to  the  distance  of  the  picture  from 
the  eye.  If  the  distance  of  the  binocular 
pictures  from  each  other  is  small,  the  two 
middle  images  of  the  four  will  be  united 
when  their  distance  from  the  lens  is  not  very 
much  greater  than  its  focal  length.  With  a 
reading-glass  4j  inches  in  diameter,  with  a 
focal  length  of  2  feet,  binocular  pictures,  in 
which  the  distance  in  similar  parts  is  nine 
inches,  are  united  without  any  exertion  of 
the  eyes  at  the  distance  of  8  feet.  With  the 
same  reading-glass,  binocular  pictures  at  the 
usual  distance  of  2  J  inches,  will  be  united  at 
the  distance  of  2^  or  even  2  J  feet.  If  we 
advance  the  reading-glass  when  the  distance 
is  2  or  3  feet,  the  picture  in  relief  will  be 
magnified,  but,  though  the  observer  may  not 
notice  it,  the  separated  images  are  not  kept 
united  by  a  slight  converging  of  the  optic 
axis.  Although  the  pictures  are  placed  so 
far  beyond  the  anterior  focus  of  the  lens, 
they  are  exceedingly  distinct.  The  distinct- 
ness of  vision  is  sufficient,  at  least  to  long- 
sighted eyes,  when  the  pictures  are  placed 
within  16  or  18  inches  of  the  observer— that 
is,  6  or  8  inches  nearer  the  eye  than  the 
anterior  focus  of  the  lens.  In  this  case  we 
can  maintain  the  union  of  the  pictures  only 
when  we  begin  to  view  them  at  the  distance 
of  2^  or  3  feet,  and  then  gradually  advance 
the  lens  within  16  or  18  inches  of  the  pic- 
tures. At  considerable  distances  the  pic- 
tures are  most  magnified  by  advancing  the 
lens  while  the  head  of  the  observer  is  sta- 
tionary. 

Read's  Gutta-Percha  Process.  This  is  a 
process  in  which  gutta-percha  is  substituted 
for  glass,  and  is  the  invention  of  the  Rev.  J. 
B.  Read.  Dissolve  gutta-percha  in  benzole 
or  chloroform,  30  grains  to  the  ounce,  by 


immersing  the  bottle  containing  the  ingre- 
dients in  hot  water.  Pour  this  solution 
upon  a  plate  of  glass,  draining  off  the  excess, 
and  dry  quickly  by  holding  it  over  a  spirit 
lamp,  or  some  other  source  of  heat.  The 
film  adheres  perfectly  to  the  glass,  and  it 
has  no  tendency  to  separate  from  it  on  sub- 
sequent immersion  in  the  nitrate  bath  if  the 
edges  of  the  glass  are  roughened ;  but  if,  as 
in  common  cases,  they  are  smooth  and 
polished,  it  is  advisable  when  the  film  is 
dry  to  secure  it  firmly  and  certainly  by 
passing  the  four  edges  of  the  coated  glass 
through  the  flame  of  a  spirit  lamp.  By  this 
method  about  one-eighth  of  an  inch  of  the 
film  is  dissolved,  or  nearly  so,  all  round  the 
surface  of  the  glass,  and  no  separation  can 
be  produced  by  any  amount  of  immersion  in 
water.  This  film,  now  firmly  fixed  upon 
the  glass,  is  treated  in  the  subsequent  pro- 
cess as  if  it  were  glass.  The  iodized  collo- 
dion is  poured  upon  it  and  sensitized  in  the 
usual  way,  and  the  picture  is  taken,  de- 
veloped, fixed,  and  varnished.  The  point  of 
a  knife  is  now  carried  around  the  edge  of 
the  glass  for  the  purpose  of  scraping  off  the 
small  portion  of  the  film  which  had  been 
semi-dissolved  by  heat  to  secure  its  perfect 
adherence.  It  is  then  placed  in  water  for  a 
minute  or  two,  one  edge  of  the  film  is  slightly 
raised  so  that  the  finger  can  take  hold  of  it, 
and  the  whole  separates  with  great  facility 
and  floats.  By  raising  the  glass  up  to  it  it 
can  be  taken  out  on  its  surface,  placed  with 
the  film  downward  upon  blotting-paper,  and 
the  glass  drawn  from  it.  When  dry,  place 
the  film  between  two  pieces  of  paper,  hold 
it  up  to  the  light  and  cut  the  paper,  and  at 
the  same  time  the  film,  which  is  perfectly 
visible  through  the  paper,  to  any  required 
size.  We  have  now  a  negative  ready  for  the 
printing-frame,  taken  on  a  material  as  dura- 
ble and  manageable  as  glass,  but  occupying 
but  a  small  portion  of  its  space,  and  per- 
fectly free  from  the  peculiar  risks  so  often 
destructive  to  valuable  negatives.  In  con- 
sequence of  benzole  having  the  property  of 
becoming  solid  at  a  temperature  of  32°,  the 
gutta-percha  dissolved  in  it,  unless  it  be  a 
very  thin  film,  has  a  tendency  to  become 
opaque,  which  might  possibly  interfere  with 
the  subsequent  printing  from  the  negative. 
This  defect  is  wholly  avoided  by  dissolving 
the  benzole  film,  when  dry,  in  chloroform,  and 
then  using  the  chloroform  film,  which  never 
becomes  opaque,  for  the  purpose  proposed. 
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Beaumur.    (See  Thermometer.) 
Reading-Lamp.       This    convenient    ar- 
rangement is  for  the  use  of  lecturers  when 

Fin.  172. 


using  the  magic  lantern.  In  the  front  there 
is  a  color  disk  attached  to  the  lever  shown 
at  the  right.  When  the  lecturer  desires  a 
change  of  slide  he  signals  to  his  operator  by 
the  use  of  this  lever,  the  disk  raising  or  lower- 
ing with  it.  The  position  of  the  lamp  and  the 
notes  of  the  lecturer  are  shown  by  the  figure. 
Ready-Sensitized  Paper.  To  prepare 
sentitized  albumen  paper  which  will  keep, 
float  the  paper  three  minutes  on 

Nitrate  of  Silver        .  .100  parts. 

Citric  Acid 400      " 

Water 1200      " 

Alcohol 100      " 

After  each  sheet  has  been  sensitized  10 
parts  of  the  following  solution  are  added  to 
the  bath : 

Nitrate  of  Silver 20  parts. 

Citric  Acid 15      " 

Water 200     " 

Alcohol 20      •' 

When  removed  from  the  bath  the  paper  is 
drawn  over  a  glass  rod,  and,  after  draining, 
placed  with  the  sensitized  surface  on  chemi- 
cally pure  blotting-paper.  It  is  then  covered 
on  its  back  with  a  sheet  of  stout  paper,  and 
well  and  evenly  wiped  off  by  powerful  rub- 
bine  and  pressing.  Finally,  it  is  allowed 
to  dry  in  the  dark.  If  placed  between 
preserving  paper  it  will  keep  for  from  six  to 
eight  weeks  in  summer,  and  for  months  in 


winter.  The  preserving  paper  consists  of 
soft,  very  thick,  unsized  olotting-paner  of 
white  color,  which  should  be  entirely  free 
from  wood,  chemicallv  pure,  and  saturated 
with  carbonate  of  soda.  It  should  be  used 
in  rolls  of  from  five  to  six  yards  in  length, 
and  kept  together  with  the  sensitized  paper 
in  pasteboard  or  tin  boxes. 

Reagent.  A  substance  employed  to  de- 
tect the  presence  of  bodies  in  other  sub- 
stances. 

Receiving  Surface.  The  surface  used  to 
receive  the  sensitive  coating  for  the  produc- 
tion of  negative  or  positive  photographs. 

Recovery  of  Silver  from  Waste  Solutions. 
All  solution.^  of  silver  should  be  preserved, 
and  when  a  sufiicient  quantity  has  been  ac- 
cumulated it  should  be  sent  to  a  refiner. 
(See  WasteH.\ 

Rectification.  The  prpcess  of  refining  or 
purifying  any  substance  by  repeated  distilla- 
tion, which  separates  the  grosser  parts.  To 
render  a  substance  purer  by  separating  an 
operation  which  it  has  already  undergone. 

Rectifying  the  Bath.  The  nitrate  bath 
frequently  gets  out  of  order  in  consequence  of 
the  introduction,  from  various  causes,  of 
foreign  m  atters.  In  this  state  it  works  badly ; 
but  the  difficulty  may  be  obviated  by  turn- 
ing the  solution  into  a  glass  bottle,  placing 
it  for  some  hours  in  the  sun.  A  purplish- 
black  or  brown  precipitate  will  be  formed, 
which  must  be  filtered  out,  and  the  bath  is 
again  ready  for  use.  If  time  is  an  object, 
the  bath  may  be  filtered  through  kaolin  as 
soon  as  it  begins  to  dissolve.  Boiling  is  also 
a  good  remedy. 

Rectilinear  Lens.  That  form  of  objective 
which  will  give  images  of  parallel  lines  in 
all  parts  of  the  picture  without  distortion. 
(See  Lem.) 

Re-develop.  To  strengthen  a  negative 
picture  by  repeating,  after  fixing,  the  de- 
veloping process. 

Re-developer.  The  combination  by  which 
to  re-develop  the  negative  picture.  (See  Re- 
developing Solution.) 

Re-development.  In  wet  collodion  pho- 
tography the  negative  image  is  sometimes 
developed  twice ;  the  second  development  is 
essentially  intensification,  and  is  called  re- 
development. 

Re-developing.  The  act  of  strengthening 
a  negative  picture  by  means  of  the  re-devel- 
oping solution.  After  the  negative  is  fixed 
and  cleared  up  in  the  hyposulphite  bath,  and 
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well  washed,  the  developer  is  poured  on  and 
off  until  the  desired  strength  or  intensity  is 
obtained;  it  is  then  thoroughly  washed 
again  and  set  up  to  dry.  (See  Intensifying.) 
Re-developing  Solution.  The  mixture  or 
solution  with  which  a  negative  is  intensified. 
To  prepare  this  solution  take :  1.  The  de- 
veloping solution,  whether  oi  protosulphate 
of  iron,  or  pyrogallic  acid,  and  add  to  it 
about  10  drops  to  the  ounce  of  a  20-grain 
solution  of  nitrate  of  silver ;  or  2.  Dissolve  1 
ounce  protosulphate  of  iron  in  16  ounces  of 
water ;  add  4  ounces  acetic  acid  No.  8  and  1 
ounce  alcohol,  and  make  separate  a  20-grain 
solution  of  nitrate  of  silver;  first  pour  on 
the  iron  solution,  and  then  the  silver,  and 
repeat  the  operation  alternately  until  the 
desired  strength  is  obtained ;  or  3.  Make  a 
solution  of 

Pyrogallic  Acid        ....    2  grains. 

Water 1  ounce. 

20-grain  solution  Nitrate  of  Silver    20  drops. 

Red  Fog.  A  fault  in  the  negative,  con- 
sisting of  a  darkened  deposit,  seen  by  trans- 
mitted light  in  the  shadows. 

Red,  New.  A  name  sometimes  given  to 
nitrate  of  rosaniline,  used  in  orthochromatic 
photography. 

Red  Salt.  The  name  given  by  the  Platino- 
type  Company  to  potassium  chloroplatinite. 
(See  C%loro-Platinite  of  Potassium.) 

Reducer.  The  liquid  by  which  the  den- 
sity of  a  negative  is  reduced. 

Reducers.  If  a  gelatine  dry-plate  becomes 
too  dense  for  after-treatment  in  development, 
the  deposit  or  image  must  be  reduced  in  in- 
tensity. Combinations  of  substances  which 
reduce  this  intensity,  either  in  negatives  or 
positives,  are  called  reducers.  Several  for- 
mulae are  given  for  this  purpose,  of  which 
the  first  is  most  generally  commended. 

Dr.  J.  J.  Higgins^  Formula. 

Take  neutral  oxalate  of  potash,  375  grains, 
and  dissolve  it  in  three  ounces  water.  Add 
sulphate  of  iron  and  ammonia,  146  grains, 
previously  dissolved  in  one  ounce  of 
water.  Mix  thoroughly  and  set  aside  in  a 
dark  room  until  complete  evaporation  has 
taken  place.  A  dry  green  salt  will  be  left, 
in  weight  about  one  ounce. 

To  make  the  reducer,  dissolve  (thoroughly) 
the  greeu  salt  in  eight  ounces  of  water,  and 
add  eight  ounces  of  a  saturated  solution  of 
hypo  soda  (hypo,  one  pound ;  water,  a  pint 


and  a  half).    Filter  well  and  keep  excluded 
from  light  and  air. 

C.  J.  Leaper's  Formula. 

Potassium  Cyanide        .       .       .       >^  ounce. 
Water 10  ounces. 

Dissolve  and  add 

Bromine  Water       ....     2  drachms. 

This  is  an  excellent  mixture  for  local  or 
complete  reduction.  It  is,  however,  deadly 
poisonous,  and  should  be  kept  under  lock 
and  key  when  not  in  use. 


Ferric  Chloride  Reducer. 


Ferric  Chloride 
Water 


.    1  drachm. 
.    1  ounce. 


Immerse  in  the  above,  and  then  return  the 
plate  to  the  fixing-bath. 


Farmer's  Reducer. 

Potassium  Ferricyanide 

Hypo 

Water 


3  grains. 
30     " 

4  ounces. 


N.  B. — Burton  has  lately  advocated  more 
dilute  solutions  for  reduction  of  over-printed 
silver  positives  on  paper. 

BachracKs  Reducer. 

Use  equal  proportions  of  a  saturated  aque- 
ous solution  of  bichloride  of  mercury,  and  of 
a  solution  of  12  grains  of  cyanide  of  potas- 
sium in  1  ounce  of  water.  In  all  cases  the 
negative  should  be  well  washed  and  cleared 
before  and  after  reduction. 

Reducin.  A  developer  introduced  in  1893, 
of  the  same  class  as  amidol,  metol,  etc., 
said  to  be  the  hydrochloride  of  diamido- 
resorcin.  Reducin  acts  as  an  energetic  de- 
veloper for  dry  plates  without  the  addition 
of  an  alkali.  Commercially  it  appears  as  a 
whitish  mass  of  loose  cystals  in  needles.  Dr. 
Vogel  suggests  the  following  formula : 

Reducin 3  parts. 

Sodium  Sulph.  (cryst.)       .       .       .  25     " 

Sulphuric  Acid 9  drops. 

Water 500  parts. 

Reducin  is  said  to  have  double  the  de- 
veloping power  of  pyro-soda:  i.  e.,  it  de- 
velops the  same  image  with  only  half  the 
exposure  needed  for  pyro-soda  development, 
and  the  resulting  negatives  are  softer  and 
more  harmonious  in  gradation  than  with 
pyro-soda. 
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Reducing  Agents.  Substances  theappli- 
cation  of  which  to  the  exposed  fihn  render 
the  latent  picture  visible,  in  other  words  de- 
velop it.  In  the  gelatine  bromide  of  silver 
process  the  reducers  are  used  in  an  alkali 
solution,  with  the  exception  of  the  oxalate  of 
iron  and  amidol  developers.  The  usual 
alkaline  reducers  are:  eikonogen,  hydroqui- 
none,  hydroxylamine  (muriate),  paramido- 
phenol,  pyroo;allic  acid,  metol. 

Reducing  Liquid.  The  developer ;  devel- 
oping solution. 

Reducing  Over-Printed  Aristotypes.  An 
old  hypo  bath,  to  which  a  few  drops  of  a 
saturated  solution  of  ferrocyanide  of  ammo- 
nia have  been  added,  is  said  to  be  an  excel- 
lent reducer  for  over-printed  aristo  prints 
and  also  for  prints  on  gelatino-bromide 
paper. 

A  writer  in  Photo.  Nachrichten  says  that 
the  reducer  given  above  may  be  greatly  im- 
proved by  the  substitution  of  rhodanammo- 
nium  for  the  hypo.  Rhodanammonium  be- 
ing much  more  readily  washed  out  of  the 
prints  than  hypo,  much  time  and  trouble 
may  be  saved  by  its  substitution.  The 
working  formula  is  as  follows : 

Ferrocyanide  of  Potassium      .  .  5  parts. 
Rhodanammonium  (or  Sulpho- 

cyanide  of  Ammonium)        .  .  10     " 

Water  'distilled)         .       .       .  .  500     " 

Afterward  thoroughly  wash  the  prints. 

Reduction.  The  operation  by  which  the 
oxides  of  metals  pass  to  the  metallic  state. 

2.  Reduction.  The  act  of  reducing  the  in- 
tensity of  negatives  by  chemical  or  mechan- 
ical means,  to  make  them  print  more  quickly. 

Reduction  of  Silver  Salts.  Oxide  of 
silver  is  reduced  to  the  metallic  state  by  first 
dissolving  it  in  aqua  ammoniae  (forming  the 
ammonio-nitrate  of  silver)  and  adding  solu- 
tion of  sulphate  of  iron.  A  precipitate  set- 
tles at  the  bottom  which  is  metallic  silver. 
The  oxy-acid  salts,  which  contain  the  oxide 
of  silver  immediately  combined  with  oxygen 
acids,  such  as  the  nitrate,  acetate,  and  sul- 
phate of  silver,  are  readily  reduced  by  the  de- 
veloping agents  in  the  same  manner  as  the 
oxide  of  silver,  but  more  slowly.  The  presence 
of  an  acid  united  with  the  base  is  a  hindrance 
to  the  process  and  tends  to  keep  the  oxide 
in  solution,  especially  when  that  acid  is 
powerful  in  its  affinities.  The  precipitate  of 
metallic  silver,  obtained  by  action  of  redu- 
cing agents  upon  the  nitrate,  varies  much  in 
color  and  general  appearance.  If  gallic  or 
21 


pyrogallic  acid  be  employed,  it  is  a  black 
powder;  whilst  the  salts  of  iron,  and  espe- 
cially the  same  with  free  nitric  acid  added, 
produce  a  sparkling  precipitate,  resembling 
what  is  termed  frosted  silver.  Grape  sugar 
and  many  of  the  essential  oils  separate  the 
metal  from  ammonio-nitrate  of  silver  in  the 
form  of  a  brilliant  mirror  film,  and  are  often 
employed  in  silvering  glass.  In  the  reduc- 
tion of  hydro-acid  salts,  which  contain  no 
oxygen  or  oxygen  acids,  but  simply  elements 
like  chlorine  or  iodine  combined  with  silver, 
an  atom  of  water,  composed  of  oxygen  and 
hydrogen,  takes  a  part  in  the  reaction.  The 
oxygen  of  the  water  passes  to  the  developer, 
the  hydrogen  to  the  chlorine. 

To  reduce  chloride  of  silver  to  the  metallic 
state,  the  salt  must  be  first  carefully  washed 
several  times  with  water,  each  time  drawing 
or  pouring  off  the  water  after  the  chloride 
has  settled.  It  is  then  to  be  dried  by  gentle 
heat,  and  lastly,  fused  in  a  crucible  with 
twice  its  weight  of  dry  carbonate  of  potash, 
or  with  a  mixture  of  carbonate  of  soda  and 
potash.  Or  it  may  be  done  in  the  "  moist 
way :"  Wash  the  chloride  as  before,  place  it 
in  a  large  flat  dish  and  place  a  bar  of  zinc 
in  contact  with  it.  A  small  quantity  of  sul- 
phuric acid,  diluted  with  4  parts  of  water,  is 
then  added  until  a  slight  effervescence  of 
hydrogen  gas  is  evolved.  The  vessel  is  set 
aside  for  two  or  three  days,  and  must  not  be 
disturbed.  When  the  mass  has  become  of  a 
gray  color,  the  bar  is  to  be  carefully  removed 
and  the  adhering  silver  washed  off  w^ith 
water.  In  order  to  insure  the  purity  of  the 
silver,  a  fresh  addition  of  sulphuric  acid 
must  be  made  after  the  bar  has  been  re- 
moved, and  the  digestion  continued  for  sev- 
eral hours,  in  order  to  dissolve  any  frag- 
ments of  zinc  which  may  have  been  inad- 
vertently detached.  The  gray  powder  must 
be  repeatedly  washed,  first  with  sulphuric 
acid  and  water,  and  then  with  water  alone, 
until  the  liquid  runs  away  neutral  and  gives 
no  precipitate  with  carbonate  of  soda.  It 
mav  then  be  fiised  into  a  button. 

deduction  of  Wastes.  A  process  by 
which  the  silver  in  unfixed  paper  clippings 
and  the  sulphide  and  chloride  of  silver  in 
old  baths  and  wash-waters  is  reduced  and 
saved.  Gold  also  can  be  precipitated  from 
old  toning-baths  by  the  addition  of  sulphate 
of  iron. 

Reflect.  To  throw  back  light,  heat,  etc.; 
to  return  rays  or  beams  of  light. 
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Reflecting  Camera.  Professor  Draper  was 
the  first  to  use  a  camera  of  this  description. 
At  one  end  of  a  box  is  placed  an  elliptical 
mirror.  The  prepared  plate  is  fixed  to  a 
sliding  frame  by  which  it  is  adjusted  to  the 
best  focus.  The  rays  of  light,  radiating  from 
a  figure,  fall  on  the  mirror,  and  are  thence 
reflected  to  the  plate.  The  mirror  has  the 
advantage  of  throwing  a  greater  quantity  of 
light  upon  the  plate,  but  it  has  the  great  dis- 
advantage of  limiting  the  size  of  the  picture. 
With  a  mirror  of  7  inches  diameter,  we  only 
procure  pictures  which  will  be  perfect  over 

2  square  inches;   whereas,  with  a  lens   of 

3  inches  diameter  and  14  inches  focal  length, 
pictures  of  a  foot  square  may  be  worked. 
From  this  it  will  be  seen  that  the  mirror  is 
only  applicable  where  single  objects  are  to 
be  copied. 

Reflecting  Stereoscope.  There  are  three 
kinds  of  reflecting  stereoscopes.  (1)  The 
single  reflecting;  (2)  the  double  reflecting; 
(3)  the  tubular  reflecting.  This  form  of  the 
stereoscope  was  the  discovery  of  Professor 
Wheatstone  and  was  the  original  application 
of  stereoscopy  to  binocular  vision. 

Reflection.  The  glancing  of  a  light-ray 
from  a  polished  plane.  Only  part  of  the 
light  is  thus  reflected;  the  rest  is  diffused  or 
absorbed.  The  law  controlling  reflexion  is 
called  catoptric. 

Refract.  To  break  the  natural  course  of 
rays  of  light  and  turn  or  bend  them  from  the 
direct  course. 

Refracting  Medium.  Any  substance 
which  refracts  rays  of  light  passing  through  it. 

Refraction.  This  property  of  light  was 
discovered  in  1621,  by  W.  Snell,  and  elevated 

Fig.  173. 


optics  to  a  positive  science.  If  a  ray  of 
light,  B  (Fig.  173),  falls  perpendicularly 
upon  a  plane  surface  of  a  piece  of  glass,  A  B, 
it  enters  the  glass  without  changing  its 
course,  in  a  straight  line,  B  D ;  it  only 


changes  its  velocity.  But  if  a  ray,  m,  strikes 
the  surface  at  E,  obliquely,  it  is  refracted 
to  n.  A  ray  m^,  is  refracted  to  n\  Now  if 
we  erect  perpendiculars  from  the  points  m 
and  w,  and  also  from  the  points  m^  and  //,  to 
the  normal  B  D,  and  divide  the  length,  o  m 
hy  n  r  and  also  divide  o^  m^  by  ?/  r^,  we 
will  have  in  both  cases  the  same  quotient; 
or,  as  it  is  generally  expressed,  the  sine  of 
the  angle  of  incidence  divided  by  the  sine  of 
the  angle  of  refraction  is  a  constant,  what- 
ever the  angle  of  incidence  may  may  be. 
This  constant  quota  is  called  the  index  of 
refraction. 

Refrangible.  Capable  of  being  refracted 
or  turned  out  of  a  direct  course  in»  passing 
from  one  medium  to  another. 

Refrangibility .  The  disposition  of  rays  of 
light  to  be  refracted  or  turned  out  of  a  direct 
course  in  passing  out  of  one  transparent 
body  or  medium  into  another. 

Regeneration.  Restoring  the  energy  of, 
for  instance,  old,  spoiled  oxalate  of  iron 
developer  by  oxalic  acid,  bicarbonate  of 
potash,  and  powdered  sulphate  of  iron. 
(Lagrange.) 

Release.  Releasing  the  instantaneous 
shutter.  This  may  be  done  by  pneumatic 
action  (tripod  cameras)  or  by  pressing  a 
button,  or  by  slowly  raising  the  shutter- 
slide  by  means  of  a  string.  The  two  last 
methods  are  suitable  for  hand-cameraS.  In 
scientific  work,  the  release  is  effected  by 
electricity  occasionally.  The  main  point  is 
not  to  jar  the  camera. 

Relief  Pictures.  Pictures  having  the 
property  of  appearing  raised,  as  if  convexed 
or  engraved;  stereograms. 

Rembrandt  Lignting.  A  manner  of 
lighting  by  which  the  head  of  a  person  re- 
ceives one-fourth  light  and  three-fourths 
shade,  the  light  coming  more  or  less  from 
behind. 

Removal  of  Silver  Stains.  First,  for  the 
hands,  rub  with  a  moderately  strong  solu- 
tion of  iodine  in  alcohol,  either  with  a  piece 
of  sponge  or  a  brush ;  then  rinse  in  water, 
and  afterward  dip  or  rub  with  a  weak  solu- 
tion of  ammonia,  or  wash  with  chloride  of 
lime,  rubbing  with  a  piece  of  cloth  or  brush. 
For  linen,  use  the  iodine  solution  and  then 
dip  in  a  weak  solution  of  cyanide  of  potas- 
sium. If  the  stain  is  partly  caused  by  gallic 
acid,  a  yellow  stain  will  remain,  which  must 
be  removed  by  soaking  for  a  few  hours  in  a 
solution  of  binoxalate  of  potash. 
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Removing  Colored  Fogs.  To  remove  the 
colored  veil  or  log  which  occurs  during  de- 
velopment, especially  with  pyro,  when  the 
operation  is  prolonged,  steep  the  negative 
for  from  five  to  ten  minutes  in  water  and 
make  sure  that  it  has 
been  freed  from  all  the 
hyposulphite  of  soda. 
Plunge  it  quickly  into 
the  following  solution : 

Cold  Water  .  .  1000  c.c. 
Bromide  of  Sodium  5  grs. 
Bromine    ...         3    *' 

This  mixture  should 
be  made  in  a  well-stop- 
pered bottle  and  in  a 
well-ventilated  room  to 
escape  from  the  irrita- 
ting vapors  of  the  bro- 
mine. The  image  is  al- 
lowed to  whiten;  it  is 
even  well  to  prolong 
the  immersion  slightly 
beyond  the  complete 
whitening.  If  the  evaporation  of  the  bro- 
mine is  too  rapid,  or  if  the  plate  is  very  old, 
the  solution  should  be  renewed.  Wash  with 
care  from  five  to  ten  minutes,  then  expose 
to  the  air  for  the  same  time  so  that  the  bro- 
mine may  be  completely  evaporated.  Then 
develop  the  plate  with: 


should  marks  appear  upon  the  printed  image 
in  the  finished  picture. 

Reproduction  of  Drawings.  The  en- 
graving is  to  show  a  method  of  enlarging 
or  reducing  drawings,  proposed  by  Motteror. 


Fig.  174. 


Water 

Sulphite  of  Soda 
Amidol 


250  c.c. 
25  grains. 
1.50  grain. 


The  operation  is  ended  when  the  black 
color  has  been  reached  and  plainly  visible 
on  the  glass  side  of  the  plate.  There  is  no 
objection  to  prolonging  the  time  in  the  de- 
veloping bath,  the  print  being  neither 
strengthened  nor  weakened  by  this  treat- 
ment. 

Repairing  Broken  Negatives.  Where  the 
film  is  still  uninjured,  it  should  be  stripped 
and  placed  upon  a  new  plate  of  glass.  If, 
however,  the  film  is  broken,  paste  gum- 
paper  in  strips  around  the  edges  of  the  nega- 
tive on  both  sides,  allow  to  dry  thoroughly, 
then  varnish  it  on  both  sides.  In  printing, 
suspend  the  frame  from  a  wasting-jack,  or 
place  it  to  print  in  a  box  18  inches  deep, 
open  at  the  top. 

Another  plan  is  to  squeegee  the  broken 
negative,  carefully,  to  a  gelatinized  plate, 
then  block  out  the  background  with  Gihon's 
opaque,  or  Strauss'  marl,  spotting  the  prints 


The  drawing  is  placed  on  the  plate  C,  and 
the  surface.  A,  is  placed  on  the  support. 
The  movable  frames  roll  on  divided  rails, 
D,  which  allow  them  to  be  stopped  and 
fixed  with  the  aid  of  the  wheels,  E,  which 
command  the  stops  of  each  of  the  frames. 
According  to  the  relative  speed  of  the 
frames  and  their  respective  distances  from 
the  objective,  B,  we  obtain  a  reduction  or  en- 
largement of  the  desired  scale.  Wet  collo- 
dion is  best. 

Reserves.  A  term  proposed  by  M.  1' Abb6 
Laborde  to  designate  those  parts  of  the  proof 
upon  which  the  light  has  not  acted ;  and  it 
will  be  found  very  convenient,  as  it  designates 
without  confusion  similar  efiects  by  the  same 
word,  now  known  as  the  whites  of  the  nega- 
tive proof,  and  the  blacks  in  the  positive  upon 
glass. 

Residual  Liquids.  In  photography,  those 
liquids  or  solutions  which,  having  been  used, 
are  no  longer  of  any  use  in  the  process. 
These  liquids  should  be  preserved  and  treated 
for  the  silver  they  may  contain.  (See  Re- 
covery of  Silver  from  Waste  Solutions}) 

Residues.  The  fine  metals  contained  in 
paper-clippings,  films  or  liquids  (photo- 
graphic waste),  which  may  be  refined  by 
chemical  process.  According  to  Girard  and 
Davanne  only  3  per  cent,  of  the  originally 
employed  silver  is  present  in  the  finished 
paper-photograph,  7  per  cent,  in  the  dripping 
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and  wiping-up  papers  and  filters,  50  to  55 
per  cent,  in  the  washing  waters  before  toning, 
30  to  35  per  cent,  in  the  fixing-bath,  5  per 
cent,  in  the  wash-water  after  fixing. 

Resin,  Dry  Process.  A  process  in  which 
a  resinous  oil  is  applied  to  the  collodionized 

{)late  as  a  preservative,  but  upon  which  very 
ittle  reliance  can  be  placed. 

Resin  Soap.  A  product  of  a  solution  of 
resins  in  alkalies.  Soluble  in  water.  With 
a  surplus  of  alkali,  it  gives  on  the  addition 
of  an  acid  a  fine  resinous  precipitate,  which, 
in  the  presence  of  gelatine  emulsifies  per- 
fectly, making  a  splendid  sizing  for  paper, 
closing  up  its  pores  after  drying,  thus  obvia- 
ting the  sinking  in  of  the  picture. 

Resorcin.  C^H^iOIl^.  White  prismatic 
crystals,  of  bitter-sweet  taste,  soluble  in  water, 
alcohol  and  ether.  Resorcin  and  pyrocate- 
chin  are  isomeric  (of  like  composition  but 
differing  in  appearance  and  properties)  with 
hydroquinone.  It  has  been  tried  as  a  devel- 
oper, but  its  reducing  power  is  but  small. 

Restoring  Faded  Prints.  Dealing  with 
this  problem.  Dr.  J.  H.  Janeway  writes: 
"  Remove  the  print  from  the  mount,  soak  in 
water,  and  immerse  in  a  solution  of  neutral 
chloride  of  gold  and  potassium  (3  to  4  grains 
of  gold  to  4  ounces  of  water)  till  the  desired 
tone  is  obtained.  Wash  in  subdued  light ; 
clear  and  wash  carefully  again.  H.  Sand- 
aurek  received  a  medal  from  the  Photo- 
graphic Society  of  Vienna  for  the  process  ot 
restoring  albumen  prints  that  have  faded. 
His  baths  are:  No.  1.  Tungstate  of  soda, 
100  grammes,  or  3^  ounces ;  distilled  water, 
5000  cubic  centimetres,  or  175  ounces.  No. 
2.  Carbonate  of  lime  (C.  P.)  4  grammes,  or 
62  grains ;  chloride  of  lime,  1  gramme,  or 
15^  grains ;  chloride  of  gold  and  sodium,  4 
grammes,  or  62  grains ;  distilled  water,  400 
cubic  centimetres,  or  12  ounces.  Solution  2 
is  made  in  a  yellow  glass  bottle,  well  stop- 

Eered,  and  allowed  to  stand  for  twenty-four 
ours  before  use.  It  is  then  filtered  into 
another  bottle  of  yellow  glass,  and,  to  pre- 
serve it,  well  corked.  To  use,  say  for  a  sheet 
of  albumen  paper,  take  150  cubic  centime- 
tres, or  5^  ounces  of  No.  1,  to  4  to  8  cubic 
centimetres,  or  1  to  2  drachms,  of  No.  2. 
These  prints,  well  washed,  are  placed  one  at 
a  time  in  this  bath.  The  strengthening  must 
not  be  too  rapid,  ten  minutes  being  sufficient 
in  summer,  and  the  bath  must  not  contain 
an  excess  of  chloride  of  gold.  Properly 
used,  a  beautiful,  clear  purple  color  is  ob- 


tained. To  clear  the  prints,  take  150  cubic 
centimetres,  or  5  J  ounces  of  solution  No. 
1,  to  15  cubic  centimetres,  or  4  drachms  of 
hypo  soda.  The  strengthened  prints  are  well 
washed,  placed  in  this  bath,  one  at  a  time, 
and  soaked  until  the  yellow  color  disappears, 
which  requires,  in  some  cases,  3  hours,  when 
thev  are  thoroughly  washed." 

Restoring  weaK  Negatives.  Mr.  W.  E. 
Debenham  recommends  the  following  solu- 
tion for  the  purpose  of  restoring  printing 
force  to  negatives  which  have  faded  after 
mercurial  intensification : 

Schlippe's  Salt 10  grains. 

Water 1  ounce. 

Wet  the  film  thoroughly  by  soaking  in  a 
dish  of  water,  and  immerse  in  the  restoring 
solution  until  the  desired  effect  is  obtained. 

Restrainer  (Retarder).  A  substance, 
which  when  added  to  the  developer,  pro- 
tracts its  action  or  effect.  In  the  gelatino- 
bromide  of  silver  process  bromide  of  potash 
or  ammonia,  as  also  citric  or  acetic  acids,  or 
their  respective  salts  are  employed ;  in  the  wet 
collodion  process  acids,  gelatine  and  certain 
organic  substances  are  used.  They  prevent 
the  precipitation  of  silver  in  those  parts  of 
the  sensitive  plate  on  which  the  light  has 
not  acted. 

Reticulated  Collodion.  Collodion  is  said 
to  be  reticulated  when,  after  being  spread 
upon  the  glass  plate,  it  forms  crape-like 
markings  in  the  film.  These  are  caused  by 
the  collodion  being  defective,  or  from  using 
too  small  a  quantity  in  coating,  in  conse- 
quence of  which  the  ether  evaporates  too 
rapidly.  Collodion  producing  reticulation 
may  often  be  corrected  by  adding  to  each 
ounce  8  or  10  drops  of  chloroform. 

Retouching.  Improving  negatives  and 
prints  by  covering  flaws,  by  proper  distribu- 
tion and  treatment  of  light  and  shade,  and 
increasing  brilliancy. 

Negative  retouching  is  usually  accom- 
plished with  lead-pencil,  but  also  with  needle, 
water  color,  pastel,  crayon,  etc. ;  positive  re- 
touching refers  to  small  prints  which  require 
spotting  out  with  pencil  or  water  colors,  and 
enlargements  which  require  finishing  in 
crayon,  water  colors  or  pastel,  etc. 

Ketouching  Frame.  Used  by  photog- 
raphers when  retouching  negatives.  It  con- 
sists of  a  ground-glass  on  which  the  nega- 
tive is  placed;  a  silvered  mirror  working  on 
pivots,  so  as  to  enable  one  to  change  its  posi- 
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tion  and  reflect  the  light  wherever  wanted ; 
(this  latter  is  a  great  advantage,  for  the  light 
can  be  intensified  on  any  part  of  the  nega- 
tive) a  shield  for  the  eyes ;  and  a  frame  or 
stand  bearing  the  whole.  When  not  in  use 
the  supporting  rods  are  folded  in,  and  the 
whole  snuts  up  compactly,  which  keeps  it 
always  clean.  A  rest  for  the  arm,  to  slide 
up  and  down,  and  an  adjustable  support  for 
the  negative  are  needed.  In  use  the  frame 
is  set  on  a  table  at  a  north  window  if  possi- 
ble. The  sun  should  never  shine  on  it. 
Faber's  pencils,  F  FB  and  B  brands,  are  best. 
Several  forms  are  sold  in  the  trade. 
Retouching  Varnish.  (See  Varnishes.) 
Reversal  of  the  Negative  Image.  There 
are  several  methods  by  which  the  image 
may  be  converted  into  a  positive  instead  of 
a  negative  image.  Ordinary  gelatine  plates, 
if  very  much  over-exposed,  will  yield  a  posi- 
tive image  upon  development.  Col.  J. 
Waterhouse  has  experimented  much  in  this 
direction,  and  says  that  when  a  small  quan- 
tity of  phenyl-thiocarbamide  is  added  to 
the  eikonogen  developer  and  used  in  the 
development  of  gelatine  plates  correctly  ex- 
posed, positive  images  may  be  obtained  with 
certainty.     The  formula  is  given  as  follows : 

A.  Eikonogen 5  parts. 

Sodium  Sulphite         .       .       .  10    '* 

Water 100    " 

B.  Sodium  Carbonate  (cryst.)  4    " 
Water 100    " 

C.  Phenyl-thiocarbamide        .  1  part. 
Water 2000  parts. 

The  developer  is  formed  by  taking  1  piart 
of  A,  2  parts  of  B,  1  part  of  C,  to  which  is 
added  1  part  of  a  10  per  cent,  solution  of 
potassium  bromide,  and,  if  the  contrasts  are 
too  strong,  a  few  drops  of  ammonia. 

Col.  Waterhouse  states  in  a  further  com- 
munication that  the  tetra-thiocarbamide 
ammonuim  bromide  compound  salt  gives 
better  results  than  the  plain  thiocarbamide. 
Another  plan  is  to  develop  the  image  until 
it  appears  at  the  back  of  the  plate ;  it  is 
then  placed  in  potassium  iodide,  1  to  2  parts ; 
potassium  bromide,  10  parts;  water,  100 
parts.  The  plate  is  afterward  washed  and 
re-developed  with  pyro  or  ferrous  oxalate  in 
the  usual  way. 

Reversed  Negatives.  In  certain  pro- 
cesses it  is  necessary  that  the  negative  image 
should  be  in  a  reversed  position.  This  re- 
versal may  be  obtained  in  various  ways:  (1) 
by  the  use  of  a  prism  of  solid  glass  fitted  to 


the  hood  of  the  lens,  so  that  the  image  is  re- 
flected upon  the  ground-glass  in  a  reversed 
position  ;  (2)  by  the  use  of  a  mirror  in  place 
of  the  prism;  (3)  bv  exposing  the  plate 
through  the  glass,  making  allowance  for  the 
thickness  of  the  glass  in  focussing ;  or  (4)  by 
stripping  the  film  (unvarnished)  from  the 
plate  and  remounting  it  on  a  second  plate  in 
the  desired  position.  This  last  is  the  most 
commonly  followed  method,  and  is  given  as 
follows: 

There  are  three  solutions  required,  viz.: 
The  rubber  solution,  which  can  be  purchased 
ready  for  use  or  made  by  dissolving  a  piece 
of  Para  or  other  gum  in  benzine ;  plain  col- 
lodion, rather  thin ;  and  a  solution  of  acetic 
acid  and  water  1 : 5. 

The  negative  is  made  in  the  usual  way, 
preferably  on  a  plate  much  larger  than  the 
copied  drawing  will  be,  intensified  with  mer- 
cury or  copper  sulphite,  and  allowed  to  dry. 
It  is  then  coated  with  the  rubber  solution 
(draining  the  surplus  back  into  the  bottle), 
placed  on  a  slab  or  table,  and  allowed  to 
dry.  It  is  then  coated  with  the  collodion. 
Now,  with  a  knife  or  some  sharp  instrument, 
cut  through  the  film,  leaving  a  margin  of  an 
inch  around  the  picture.  It  is  then  placed 
in  a  bath  containing  the  acidified  water, 
where  it  remains  for  a  few  minutes.  Another 
water  bath,  containing  the  clean  plate  which 
is  to  receive  the  film,  is  now  got  ready.  The 
plate  to  be  stripped  is  removed  from  the  acid 
solution,  washed  gently  under  the  tap,  when, 
by  tnring  the  edges,  it  will  be  seen  whether 
the  nlm  is  ready  to  strip  easily.  If  not,  it 
must  be  replaced  in  the  acid.  When  the 
edge  of  the  film  leaves  the  plate  easily  then 
lay  the  plate  down,  elevate  one  end  of  the 
bath,  and  starting  at  one  corner  gradually 
lift  the  film  from  its  support  until  the  other 
corner  can  be  grasped  and  the  film  entirely 
removed.  Then  place  in  the  dish  contain- 
ing the  plate  to  receive  it,  face  down,  of 
course.  Then  by  lifting  the  plate  from  the 
water,  and  with  it  the  film,  it  will  be  found 
to  cling  to  it,  and  to  be  quite  free  from  air- 
bells  or  particles  of  dirt.  Should  the  air- 
bells  appear,  they  can  be  rubbed  out  with  a 
soft  piece  of  cotton  or  a  squeegee,  interpos- 
ing a  piece  of  clean  absorbent  paper. 

Rice  Qlue.  This  is  an  elegant  cement, 
very  easv  to  manufacture,  and  is  not  only 
applicable  to  mounting  photographs  and  all 
the  purposes  for  which  flour  paste  is  used, 
but  when  reduced  with  water  to  the  consist- 
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ency  of  clay  it  can  be  employed  for  models, 
busts,  etc.  It  is  made  by  mixing  rice  flour 
intimately  with  cold  water,  and  then  gently 
boiling  the  mixture ;  it  is  beautifully  white, 
and  when  dry  is  semi-transparent,  having 
the  appearance  of  mother-of-pearl;  it  will 
take  a  high  polish,  and  is  very  durable. 
Papers  pasted  together  with  this  cement  will 
sooner  separate  in  their  own  substance  than 
at  the  joining. 

Ripening.  A  state  of  rest  during  which 
gelati no-bromide  of  silver  emulsion  mixed 
with  ammonia,  but  little  sensitive  when  first 
prepared,  assumes  the  necessary  sensitive- 
ness.    It  requires  usually  twenty-four  hours. 

Rising  Front.  A  movable  piece  of  wood 
or  front  board  fitted  to  the  camera,  which  can 
be  moved  up  or  down  to  include  more  or  less 
of  the  foreground  of  a  subject  as  desired. 

Rives  Paper.  Photographic  raw  paper 
made  in  Rives  near  Grenoble,  and  used  for 
the  preparation  of  sensitized  paper. 

Rochelle  Salts.  C^H^OeKNa.  Large 
colorless  crystals ;  soluble  in  water  but  with 
difficulty  in  alcohol;  decomposes  in  warm 
air  slowly.  Formerly  recommended  for  use 
in  the  preparation  of  gelatino-chloride  of 
silver.  * 

Rocker.  A  developing  dish  connected 
with  a  pendulum,  which  when  set  in  motion 
automatically  rocks  the  tray,  giving  the 
operator  leisure  to  tend  to  other  things  dur- 
ing development. 

Rockers  for  Dishes.  (See  Oscillating 
Tables.) 

Rock-Salt.  In  some  localities  common 
sodium  chloride  (salt)  occurs  in  beds  in  a 
solid  mass.    This  form  is  called  rock-salt. 

Rodinal.  A  concentrated  solution  of 
paramidophenol  (which  see).  Recommended 
as  an  energetic  developer  for  gelatine  dry 
plates. 

Rollason's  Transfer  Process.  Having 
thoroughly  cleaned  the  glass  plate,  coat  it 
with  iodized  collodion  or  any  photographic 
film  analogous  to  it,  sensitize  it,  take  the  pic- 
ture, and  develop  and  fix  in  the  ordinary 
manner.  The  picture  thus  taken  is  subject 
to  the  improved  process  of  Mr.  Rollason  for 
transferring  from  the  glass.  Having  ascer- 
tained that  it  is  perfectly  dry,  the  inventor 
proceeds  to  color  it  (if  intended  to  be  colored) 
at  the  back,  or  on  the  film  itself,  in  the  fol- 
lowing manner,  employing  oil  or  varnish,  or 
well-sized  water  colors.  The  picture  is 
tinted  according  to  taste,  and  when  dry,  the 


whole  is  covered  with  any  colored  varnish, 
according  to  the  general  tint  wished  to  be 
produced.  If  it  is  not  desired  to  color  the 
picture  while  on  the  glass,  it  is  covered  at 
once  with  varnish,  the  components  of  which 
are  asphaltum,  or  Brunswick  black,  dissolved 
in  mineral  naphtha  to  about  the  consistency 
of  cream.  Its  tone  may  be  varied  by  the 
introduction  of  warmer  or  cooler  color, 
according  to  taste,  when  the  varnish  is 
sufficiently  dry,  which  may  be  proved  by  the 
finger  detecting  no  stickiness.  It  is  not  de- 
sirable to  let  it  dry  beyond  this  point,  lest  it 
should  crack ;  but  in  case  further  operation 
should  be  suspended  for  a  time,  to  avoid 
cracking,  the  varnish  must  be  coated  with  a 
thin  solution  of  shellac,  which  will  prevent 
further  hardening  of  the  varnish.  The  next 
proceeding  is  to  remove  the  film  from  the 
glass;  and  having  prepared  a  mucilage — 
composed,  by  preference,  of  gum-arabic 
and  honey,  in  the  proportion  of  2  parts  of 
the  former  to  1  part  of  the  latter — the  pat- 
entee covers  the  varnish  with  this  mucilage 
(in  case  it  be  paper  employed  for  the  transfer, 
it  may  be  necessary  to  dampen  it  first,  and 
then  coat  it  with  the  same  mucilage),  after 
which  he  attaches  the  paper  or  other  flexible 
material  to  the  back  of  the  picture.  An  even 
adhesion  of  the  surface  is  effected  by  damp- 
ening the  edges  between  two  pieces  of  wood 
jointed  together,  and  rolling  out  the  air- 
bubbles  with  a  simple  apparatus  consisting 
of  a  piece  of  thick  India-rubber  tubing 
slipped  tightly  over  an  ordinary  ruler.  When 
the  transfer  is  to  be  taken  on  wood,  stone, 
or  other  non-flexible  substances,  care  must 
be  taken  that  the  surface  be  perfectly  smooth ; 
and  the  air-bubbles  may  be  excluded  by  ap- 
plying one  end  of  the  picture  first  and  grad- 
ually sliding  it  on.  When  the  mucilage  is 
dry  enough,  which  may  be  ascertained  by 
raising  or  bending  back  one  corner  of  the 
picture,  upon  which,  if  sufficiently  dry,  the 
film  should  begin  to  separate  itself  from  the 
glass,  the  time  has  arrived  for  completing  its 
removal.  By  means  of  a  feather,  a  few 
drops  of  water  or  spirits  of  wine  are  now 
introduced  between  the  edge  of  the  picture 
and  the  glass,  and,  at  the  same  time,  the  sepa- 
ration is  gradually  effected.  The  transfer  is 
now  complete ;  and  when  it  is  desired  to  color 
or  get  ria  of  the  iridescence  that  will  be  per- 
ceptible upon  it,  a  little  megilp,  oil,  or  any 
other  softening  matter  that  will  not  injure 
the  delicate  surface  is  rubbed  over  it  with  a 
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pellet  of  cotton-wool,  so  as  to  leave  a  slight 
stickiness,  to  which  the  dry  colors  known  as 
"mansions,"  and  many  other  dry  colors,  will 
adhere ;  and  in  some  instances,  omitting  this 
last  operation,  water,  oil,  or  varnish  colors 
may  be  employed.  By  the  same  means  the 
transfer  from  a  plate  of  glass  of  a  plain  film 
of  collodion  or  albumen  on  to  any  suitable 
base,  such  as  a  sheet  of  paper,  or  linen,  wood, 
or  ivory,  may  be  effected. 

Boller-Blmd  Dark-Slide.  A  carrier  or 
shield,  whose  slide  is  made  of  a  number  of 
strips  of  wood  fixed  on  leather;  when  drawn, 
it  remains  within  the  shield.  Used  in  larger 
cameras  mostly. 

Roll-Holder.  For  greater  facility  in  the 
use  of  films,  a  roll-holder  invented  by 
Messrs.  Eastman  and  Walker  is  used.  At 
one  end  of  the  holder  a  roll  of  film  is  in- 
serted, and  its  loose  end  drawn  across  and 
fastened  to  a  roller  on  the  other  side.  After 
the  first  exposure  is  made  a  light  and  pecu- 
liar system  of  machinery  within  the  holder 
is  then  wound  up,  and  set  in  motion.  Thus, 
the  film  is  drawn  across  the  face  of  the 
holder  until  a  given  signal  is  sounded,  when 
the  works  halt,  and  the  film  is  ready  for 
another  exposure,  and  so  on  to  the  end  of  the 
film.  A  method  of  registering  the  exposures 
is  supplied,  and  a  puncture  is  made  in  the 
film  automatically,  as  the  film  moves  from 
roller  to  roller,  to  show  where  one  exposure 
ends  and  another  begins.  The  drawing 
(Fig.  175)  makes  it  very  plain.     It  consists 

Fig.  175. 


essentially  of  a  metal  frame  carrying  ilu 
spool  wound  with  the  supply  of  paper,  and 
a  reel  for  winding  up  the  exposea  paper, 
suitable  devices  for  maintaining  a  tension 
upon  the  paper,  and  measuring  and  register- 
ing mechanism.  The  frame  is  hinged  at 
both    ends    to  the  panelled    board   which 


forms  the  back  of  the  enclosing  case.  The 
cut  shows  the  holder  with  the  case  partly 
raised. 

Boiling.  A  process  which  imparts  to  a 
photograph  the  necessary  smootnness  and 
suitable  surface.  A  roller  press  is  used  for 
this  purpose,  in  which  a  polished  steel  plate 
runs  between  two  rollers.  Burnishers  are 
now  generally  used,  in  which  a  polished 
metal  plate  is  heated  as  hot  as  flat  irons 
usually  are.  They  are  mostly  used  for 
smaller  work,  such  as  cabinets  and  cartes  de 
visife. 

Boman's  Taupenot's  Process.  The  plates 
are  prepared  by  the  original  collodion-albu- 
men process ;  the  collodion  being  bromo- 
iodized,  and  the  albumen  containing  chloride, 
bromide,  and  iodide  of  cadmium.  The  col- 
lodion is  spread,  sensitized,  and  washed 
thoroughly ;  then  coated  with  the  albumen, 
and  again  excited  in  a  bath  of  35  grains  of 
nitrate  of  silver  to  the  ounce,  and  30  minims 
of  glacial  acetic  acid ;  and  after  again  wash- 
ing is  coated  with  a  2-grain  solution  of  gallic 
acid,  and  dried.  The  modification  of  M. 
Roman  consists  in  using  the  developer  hot. 
(See  Taupenofs  Dry  Process) 

Bosamline  Nitrate.  A  nitrate  of  rosani- 
line  is  often  sold  as  rubine,  azaline  (which 
see),  new  red,  and  fiichsin.  Used  in  ortho- 
chromatic  photography. 

Bosaurin.  This  is  frequently  sold  as 
aurin,  and  possesses  similar  properties.  It  is 
employed  to  dye  non-actinic  fabrics  for  dark- 
room windows,  and  to  stain  collodion 
for  use  in  backing  plates  to  avoid 
halation. 

Botating  Diaphragm.  A  metal 
plate  fixed  to  the  objective  and  sup- 
plied with  openings  of  different  sizes, 
either  one  of  which  may  be  brought 
before  the  lens  by  turning  the  plat€. 
Bottenstone.  A  soft  stone  prin- 
cipally procured  from  Derbyshire,  in 
England.  The  finest  quality  is  used 
in  the  daguerrotype  process  for  clean- 
ing the  plate.'  (oee  Cleaning  the 
Plate.) 
Bouge.  Under  this  name  the  ses- 
quioxide  of  iron  is  sold  for  polishing  purposes 
to  the  daguerrean  artist.  It  is  prepared  by 
precipitation  and  calcination.  The  best  jew- 
ellers' rouge  is  prepared  by  calcining  the  pre- 
cipitated oxide  until  it  becomes  scarlet.  The 
sesquioxide  of  iron,  prepared  by  precipita- 
tion, is  an  impalpable  powder,  of  a  orownish 
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red  color.  Rouge  for  daguerrotype  purposes 
should  be  tasteless,  and  without  a  sense  of 
grit  when  rubbed  between  the  fingers  or  on 
the  tongue.  It  is  generally  used  separately, 
but  a  slight  mixture  of  plumbago  improves 
it.     (See  Polishing  the  Plate.) 

Boundness  of  Figure.  Disks  of  tinfoil 
or  ferrotype  plate  may  be  cut  similar  to  the 
designs  seen  in  Fig.  176,  and  placed  at  the 

Fig.  176. 


back  of  the  lens ;  and  though  largely  in- 
creasing the  exposure,  the  use  of  such  has 
been  found  in  portraiture  to  secure  a  much 
rounder  figure.  This  is  easy  to  understand. 
Ruby  Light.  For  the  manipulation  of 
orthochromatic  plates  only  light  transmitted 
through  ruby  glass  or  other  medium  can  be 
used  with  safety.  When  ruby  glass  is  not 
obtainable  the  following  emulsion  poured  on 
glass  will  serve  this  purpose : 


Gelatine   . 

Water 

Potassium  Bichromate 


B.  Silver  Nitrate 
Water 


100  grains. 

4  ounces. 

20  grains. 

20  grains. 
1  ounce. 


Soften  the  gelatine  in  the  usual  way ;  add 
the  bichromate  and  heat  until  all  is  dissolved, 
then  add  solution  B.  Coat  the  glass  with 
this  emulsion  and  a  deep  ruby  color  will 
result. 

Ruled  Screens.  Glass  screens  with  alter- 
nating black  and  white  lines,  generally  called 
half-tone  screens,  are  employed  in  the  half- 
tone engraving  processes  by  interposition 
between  the  object  and  the  sensitive  plate  to 
break  up  and  render  possible  the  reproduc- 
tion of  the  gradations  of  light,  half-light, 
and  shadow  found  in  all  other  than  Tine 


pictures.  The  preparation  of  such  screens, 
either  by  ruling  the  glass  with  a  diamond  or 
ruling  machine  and  filling  in  these  lines 
with  black  pigment,  or  by  copying  original 
ruled  screens  by  the  wet-collodion  process, 
is  a  work  of  great  difliculty.  Perfect  ruled 
screens  may  be  obtained  commercially  at  a 
moderate  price,  and  the  practical  worker 
will  do  well  to  avail  himself  of  these  rather 
than  to  attempt  the  manufacture  of  screens 
for  his  own  use. 

Russel's  Dry  Process.  Major  Russel,  of 
England,  was  the  first  to  apply  tannin  as  a 
preservative  agent  for  dry  plates,  and  hence 
the  name  of  this  process,  the  manipulations 
of  which  are  as  follows  :  The  glass  plate  is 
cleaned,  collodionized,  and  excited  in  the 
usual  way ;  the  free  nitrate  is  removed  by 
an  unlimited  and  thorough  washing;  and 
lastly  the  solution  of  tannin  is  poured  over 
the  plate  and  it  is  set  up  to  drain,  and  finally 
dried  by  artificial  heat.  This  is  simple 
enough.  The  solution  of  tannin  is  made  by 
dissolving  15  grains  in  an  ounce  of  distilled" 
water  and  filtering  It  is  always  best  to  use 
a  fresh  solution  and  to  pour  it  off  the  plate 
into  the  sink,  and  not  into  the  bottle.  The 
object  of  drying  by  artificial  heat  is  to  give 
greater  sharpness  and  delicacy  to  the  details. 
This  may  be  done  in  a  very  simple  way,  by 
first  heating  a  common  flat-iron  and  then 
putting  it  on  a  levelling-stand  in  the  centre 
of  a  pine  box,  against  the  sides  of  which  the 
plates  are  arranged  in  a  standing  position. 
Be  careful  no  white  light  finds  its  way  into 
the  box.  The  exposure  is  about  the  same  as 
for  other  dry  plates — about  three  minutes  in 
a  good  light.  The  picture  is  developed  with 
a  mixture  of  pyrogallic  acid  and  citro-nitrate 
of  silver.  You  first  moisten  your  plate  with 
distilled  water,  and  then  pour  the  developer 
over  it  in  the  usual  way.  The  picture  comes 
out  nearly  as  quickly  as  one  upon  ordinary 
wet  collodion.  When  the  blacks  are  suflS- 
ciently  dense  it  can  be  fixed  wath  a  saturated 
solution  of  hyposulphite  of  soda  and  washed 
in  the  usual  thorough  way.  The  film  in  this 
process  is  peculiarly  tender  and  liable  to  be 
torn  in  washing  the  plate  after  the  fixing. 
The  collodion  should,  therefore,  be  of  the 
most  adhesive  and  soapy  kind,  made  with 
rather  weak  acids  at  a  high  temperature, 
and  with  excess  of  ether  in  the  solvents,  and 
as  much  pyroxylin  as  can  be  properly  dis- 
solved so  as  to  give  a  good  body  and  creamy 
film.    As  a  further   precaution,  it  may  be 
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well  to  apply,  with  a  brush,  a  narrow  edging 
of  spirit  varnish  all  around  the  dry  film ; 
and  if,  in  large  plates,  thhB  precaution  should 
not  be  found  sufficient,  recourse  must  be  had 
to  coating  the  plate  with  gelatine  before  ap- 
plying the  collodion.  In  using  gelatine,  let  it 
dry  spontaneously,  or  ridges  may  be  formed, 
giving  transparent  lines  in  the  negative. 


S. 


Sabatier's  Amphi-Positive  Process.  The 
peculiarity  of  this  process  consists  in  the 
pictures  being  the  result  of  a  superposition, 
or  entangling  of  two  images,  one  negative, 
the  other  positive.  It  is  based  upon  a  capi- 
tal fact,  namely:  that  many  substances 
poured  in  solution  upon  a  negative  in  course 
of  formation  exercise  upon  it,  whatever  be 
the  developing  agent  otherwise  employed,  a 
diMurbing  and  substituting  action,  so  that  the 
development  of  the  negative  is  stopped  at 
the  moment  of  contact,  and  the  chemical 
combination  that  follows  this  contact  gives 
rise  to  a  positive.  The  substances  which 
exercise  this  perturbating  and  substituting 
power  are  probably  numerous.  Perhaps 
they  comprehend  many  neutral  salts  and  all 
the  alkalies,  but  it  will  be  found  that  lime- 
water,  solution  of  ammonia,  and  nitrate  of 
silver  possess  this  power  in  the  highest  de- 
gree. To  establish  the  truth  of  a  fact  of  so 
great  importance,  the  following  is  the  method 
pursued :  Upon  a  sheet  of  white  paper  draw 
in  strong  black  ink  a  series  of  large  radii, 
then  place  it  on  a  screen  and  focus  it  in  the 
camera,  expose  on  a  collodion  plate  coated  and 
sensitized  in  the  usual  way.  Upon  return- 
ing to  the  dark-room  after  exposure  in  the 
camera ;  pour  on  the  collodionized  plate  an 
acidulated  solution  of  pyrogallic  acid,  and 
when  the  whites  of  the  paper  begin  to  ap- 
pear and  long  before  the  action  of  the  devel- 
oping agent  is  exhausted,  wash  the  plate  in 
distilled  water,  and  pour  on  it  a  weak  solu- 
tion of  nitrate  of  silver.  One  or  two  minutes 
after  this  •  last  operation  the  whites  of  the 
image  will  appear  unchanged,  but  the  blacks 
will  appear  so  much  more  intense  in  propor- 
tion to  the  diminished  length  of  time  the 
pyrogallic  acid  remained  on  the  plate.  The 
same  result  is  arrived  at  if,  instead  of  the 
nitrate  of  silver,  we  pour  on  the  plate  a  solu- 
tion of  ammonia  or  a  very  weak  solution  of 
lime-water.     This  experiment  infalliblysuc- 


ceeds  provided  the  sensitizing  solution  and 
the  weak  nitrate  of  silver  solution  are  per- 
fectly neutral  ;  it  succeeds  also  when  gallic 
acid  or  protosulphate  of  iron  (containing  no 
free  sulphuric  acid)  is  used  as  the  develop- 
ing agent,  which  places  beyond  the  reach  of 
doubt  the  perturbating  and  substituting  in- 
fluence of  the  three  tried  substances,  what- 
ever the  developing  agent  employed.  It  is 
easier  to  prove  this  fact  than  to  explain  it ; 
but  for  the  guidance  of  those  cultivating  the 
art  of  photography  who  may  be  tempted  to 
offer  an  explanation,  the  following  facts 
must  be  noted,  the  first  two  of  which  are,  so 
to  speak,  only  corollaries  of  the  capital  fact 
established . 

1.  On  the  irregularly  blackened  plate  of  a 
microscope,  place  a  glass  containing  a  fly, 
and  on  the  mirror  beneath  the  plate,  place  a 
piece  of  white  paper,  then  take  a  latent 
photographic  image  of  the  fly.  Next  pro- 
ceed in  the  dark-room  according  to  the 
method  prescribed  above;  a  positive  is  de- 
veloped, not  only  of  the  fly,  but  of  the  black- 
ened plate  also.  But  if,  instead  of  the  white 
paper  which  forms  the  background  of  the 
little  picture,  a  black  paper  is  substituted,  al- 
though the  time  of  exposure  be  prolonged 
and  the  light  more  vivid,  neither  a  positive 
of  the  fly  nor  of  the  plate  is  obtained  on  de- 
veloping. It  must  not  be  supposed  that  the 
light  was  interrupted  upon  substituting  a 
black  for  a  white  background,  for  the  plate 
and  the  fly  were  both  distinctly  seen  on  the 
focussing  glass ;  although,  on  attempting  to 
develop  a  positive  in  the  dark-room  the  col- 
lodionized plate  remained  white  in  spite  of 
every  effort,  while  it  became  black  when  it 
was  not  submitted  to  the  luminous  exposure. 
If  the  positive  be  not  formed,  it  is  only  in 
consequence  of  the  negative  itself  not  being 
formed. 

2.  As  soon  as  the  negative  is  entirely  de- 
veloped, a  positive  is  no  longer  possible. 
Nitrate  of  silver,  solution  of  ammonia,  and 
lime-water  are  without  any  influence  upon 
the  negative  arrived  at  the  perfect  state. 

3.  The  positive  is  not  at  first  developed  in 
the  whole  thickness  of  the  collodion  film  ;  it 
commences  at  the  surface  next  the  glass,  for 
it  can  be  seen  on  that  side  long  before  it  is 
visible  on  the  other,  and  the  hyposulphite, 
by  dissolving  the  unimpressed  iodide,  ren- 
ders the  image  visible  on  both  sides. 

It  results  from  the  preceding  that  nitrate 
of  silver  can,  with  each  of  the  developing 


SABA 


330 


SALT 


agents,  determine  two  successive  combina- 
tions of  different  colors — the  one  being  upon 
the  whites  of  the  image,  and  producing  a 
negative ;  the  other  being  upon  the  blacks 
and  producing  a  positive.  That  these  two 
combinations  depend  upon  each  other  to 
this  point,  that  the  second  commences  very 
exactly  at  the  moment  when  the  first  is 
stopped ;  that  the  second  acts  upon  all  the 
space  left  intact  by  the  first,  and  lastly,  the 
second  becomes  impossible  from  the  moment 
the  first  is  completed.  The  more  the  whites 
are  developed,  the  less  blacks  there  will  be, 
and  vice  versa.  The  difficulty  and  impor- 
tance is  to  appreciate  in  what  proportions  the 
two  colors  must  be  employed,  to  seize  the 
exact  moment  when  the  formation  of  the 
negative  must  be  stopped,  so  that  the  light 
and  shade  may  be  blended  in  the  most  har- 
monious manner ;  certain  details  will  be  ren- 
dered only  by  making  one  color  predominate 
at  the  expense  of  the  other.  This  method 
demands  not  only  the  skill  and  dexterity  of 
an  experienced  operator ;  it  requires  also  the 
knowledge  and  taste  of  a  true  artist.  Every 
object  represented  will  require  special  study. 
This  new  process  in  no  respect  modifies  the 
operations  which  precede  the  employment 
of  the  developing  nitrate  of  silver,  it  only 
necessitates  the  stopping  the  negative  at  a 
given  moment  after  the  wished-for  effect  is 
obtained.  To  this  end  the  developing  solu- 
tion is  washed  off  with  distilled  water,  and 
the  film  covered  with  a  thin  layer  of  nitrate  of 
silver  of  the  strength  of  20  grains  to  the  ounce. 
This  must  be  done  very  rapidly,  for  the 
pyrogallic  acid  adherent  to  the  negative  con- 
tinues the  developing  action,  even  under  the 
stream  of  water.  It  has  been  shown  that 
the  contact  of  the  nitrate  is  alone  sufficient 
to  decide  the  formation  of  the  positive. 
Moreover,  if  care  be  not  taken  to  pour  upon 
the  plate  moistened  with  the  nitrate  of  sil- 
ver a  small  quantity  of  pyrogallic  acid,  for 
want  of  materials  the  positive  will  come  out 
with  difficulty  and  will  be  apparent  only  in 
the  deepest  blacks.  When  the  nitrate  re- 
mains upon  the  plate  one  or  two  minutes 
previous  to  this  addition,  the  positive  is  pro- 
duced instantaneously  and  the  whites  of  the 
picture  lose  their  brilliancy;  but  if  the 
nitrate  acts  only  temporarily,  so  to  speak, 
and  immediately  gives  place  to  the  acid,  the 
positive  develops  itself  under  the  eye  with 
the  greatest  precision.  If  solution  of 
ammonia  be  employed,  or  very  weak  lime- 


water,  care  must  be  taken  to  wash  the  plate 
with  distilled  water  after  the  contact  of  these 
two  substances ;  then  it  can  be  covered  again 
with  a  layer  of  pyrogallic  acid  to  which  a 
few  drops  of  nitrate  of  silver  are  added.  But 
we  must  never  lose  sight  of  the  fact  that  suc- 
cess is  impossible  when  the  baths  contain 
the  least  trace  of  nitric  or  sulphuric  acid. 
We  must  therefore  give  preference  to  fused 
nitrate  of  silver  and  make  the  image  appear 
by  pyrogallic  acid,  which,  even  in  this  case, 
maintains  its  undoubted  superiority.  The 
direct  positives  obtained  by  this  process  are 
fixed  like  the  ordinary  positives  with  hypo- 
iBulphite  of  soda,  and,  like  them,  they  assume 
in  toning  the  hue  we  desire  to  impart  to 
them.  This  process  is  applicable  to  albu- 
men as  well  as  to  collodion ;  it  is  also  appli- 
cable to  paper,  should  some  experimenter 
impart  to  it  some  of  the  qualities  peculiar  to 
the  substances  poured  on  the  glass  plate. 

Saccharin.  The  sweet  principle  of  sugars 
and  other  substances. 

Safe-Edge.  A  method  more  particularly 
practised  in  the  carbon  or  pigment  process. 
Four  narrow  strips  of  black  paper  or  tinfoil 
are  so  placed  on  the  negative  as  to  leave  an 
opening  for  the  picture  a  little  smaller  than 
the  pigment-paper.  In  this  way  a  white 
edge  is  left  around  the  picture  which  makes 
the  handling  of  the  paper  in  the  baths 
safer. 

Safe  Light.  Light  which,  from  its  non- 
actinic  color,  does  not  readily  affect  light- 
sensitive  photographic  preparations. 

Salt.  In  chemistry  a  body  composed  of 
an  acid  and  a  base,  which  may  be  either  a 
metallic  oxide  or  an  alkaloid,  as  in  the 
nitrate  of  silver,  composed  of  nitric  acid  and 
silver,  the  former  being  the  solvent  and  the 
latter  the  base ;  the  resultant  crystallization 
is  the  salt  of  silver. 

2.  Salt.  Chloride  of  sodium.  The  ordi- 
nary salt  of  commerce  is  impure  chloride  of 
sodium,     gee  Chloride  of  Sodium.) 

Salt  of  Gold.    (See  Hyposulphite  of  Gold.) 

Salting  the  Paper.  The  process  by  which 
photographic  paper  is  imbued  with  chloride 
of  ammonium,  chloride  of  barium,  or  chlor- 
ide of  sodium,  which,  in  connection  with  the 
nitrate  of  silver  afterward  spread  upon  the 
sheet,  forms  the  sensitive  surface  of  chloride 
of  silver.     (See  Printing,  Index,  etc.) 

Salted  Paper  is  pure  photographic  paper 
which  has  been  floated  or  immersed  for  one 
or  two  minutes  in  a  salting  bath.    The  fol- 
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lowing  is  given  as  one  of  the  salting-baths 
most  commonly  used : 

Ammonium  Chloride     .       .       -60  grains. 

Gelatine 20     " 

Water 20  ounces. 

Paper  coated  with  starch  containing  com- 
mon salt,  and  which,  before  printing,  is  sen- 
sitized in  a  solution  of  silver  nitrate. 

Salt  Prints.  Used  by  pen-artists  upon 
Saxe  paper.  Sensitize  with  neutral  silver 
nitrate  10  grains  to  the  ounce  in  the  usual 
manner.  Dip  the  print  in  solution  of  10 
ounces  of  water  with  10  grains  sodium  chlo- 
ride and  instantly  remove.  Make  hypo  bath 
alkaline  by  ammonia,  strength  1  to  32.  Dry 
upon  a  plate  of  glass,  gumming  a  safe-edge 
while  damp.  It  will  be  smooth.  Let  the  ar- 
tist, with  waterproof  ink,  complete  the  draw- 
ing. Bleach  by  bichloride  of  mercury.  A 
yellow  stain  is  often,  indeed  usually,  left. 
Make' 10  per  cent,  solution  of  dioxide  of  man- 
ganese and  hydrochloric  acid;  immerse  until 
clean.  A  very  good  bleach  may  be  obtained 
by  a  medium  strong  solution  of  perchloride 
of  iron. — C.  Ashleigh  Snow. 

Saits.  Name  for  a  combination  produced 
by  the  substitution  of  an  electro-positive 
radical  (metal)  of  equal  value  for  the  hydro- 
gen in  an  acid. 

Sandarac.  Gum  obtained  from  a  tree 
growing  in  Barbary  ( TTiuJa  articulata) ;  me- 
dium sized,  yellow  tears,  easily  melted  and 
soluble  in  alcohol.  Used  in  the  preparation 
of  varnish. 

Sand-Clock.  A  clock  used  to  mark  the 
time  of  exposition  in  the  camera.  It  con- 
sists of  a  glass  tube,  about  12  inches  long  by 
1  inch  diameter,  half  filled  with  fine  sand, 
having  a  diaphragm  in  the  centre  with  a 
small  hole  through  which  the  sand  runs. 
This  tube  is  attached  to  a  board  which  re- 
volves on  a  central  pin;  on  the  side  is  a 
graduated  scale,  divided  into  half-seconds ; 
and  the  tube  is  provided  with  a  movable  index. 
This  instrument  is  attached  in  a  conspicuous 
place,  to  the  wall.  The  glass  tube  being  re- 
volved, the  index  is  set  to  the  number  of 
half-seconds  required,  and  the  sand  run- 
ning down  the  required  time  is  correctly 
marked. 

Sandell  Plates.  Gelatino-bromide  of  sil- 
ver plates,  coated  with  several  superimposed 
layers  of  emulsion  of  different  and  increasing 
sensitiveness.  The  emulsion  next  to  the 
glass  is  the  least  sensitive,  the  upper  one  the 


most  so.  These  plates  are  said  to  give  just 
a.s  good  results  with  a  hundredfold  over- 
exposure as  when  normally  timed,  and  to  be 
entirely  free  from  halation. 

Sang's  Dry  Process.  This  process  con- 
sists simply  in  using  a  preservative  of  mo- 
lasses, or  golden  syrup.  The  manipulations 
are  the  same  as  for  other  syrups. 

Saponifying.  Dissolving  gums  or  resins 
in  alkalies,  for  instance,  ammonia,  soda,  etc. 
The  results  are  resin  soaps. 

Sapphire.  Pure  crystallized  alumina.  It 
occurs  in  hexagonal  crystals,  and  also  in 
grains  and  masses.  The  name  sapphire  is 
usually  restricted  to  the  blue  crystals.  It  is 
next  in  hardness  to  the  diamond.  The  term 
as  used  by  the  French  in  their  works  on 
photography  is  undoubtedly  applied  to  the 
pure  alumina  used  in  sizing,  etc. 

Satin,  Printing  on.    (See  Silk.) 

Saturate.  To  impregnate  or  unite  with 
until  no  more  can  be  received.  Thus  an 
acid  saturates  an  alkali,  and  an  alkali  satu- 
rates an  acid,  when  the  solvent  can  contain 
no  more  of  the  dissolving  body. 

Saturated.    Supplied  to  fulness. 

Saturated  Solutions.  Solutions,  which, 
at  a  given  temperature,  contain  as  much  of 
the  dissolved  substance  as,  under  the  given 
conditions,  it  is  possible  for  them  to  con- 
tain. 

Saturation.  The  union,  combination,  or 
impregnation  of  one  body  with  another  by 
natural  attraction  or  affinity,  till  the  receiv- 
ing body  can  contain  no  more.  The  satura- 
tion of  an  acid  by  an  alkali  is  one  sort  of 
affinity;  the  saturation  of  water  by  salt  is 
another  sort  of  affinity,  called  solution. 

Schlippe's  Salts.  Sodium  thioanti- 
monate,  Na3SCS4  -f  9H2O.  Large,  colorless 
crystals,  soluble  in  water.  For  strengthen- 
ing thin  negatives,  and  re-intensifying  faded 
ones  that  have  been  strengthened  with  bi- 
chloride of  mercury. 

Sciopticon.  A  magic  lantern  of  an  im- 
proved convenient  form,  for  use  with  oil  or 
the  gases.    The  invention  of  L.  J.  Marcy. 

Scratching-Needle.  This  instrument  is 
for  the  production  of  artificial  negatives  by 
scratching-in  lines  with  one  or  several 
needles.  Prepare  a  thin  negative  collodion 
containing  much  iodine,  which  is  as  usual 
poured  over  a  glass  plate  and  prepared  in  a 
silver  bath.  After  having  taken  out  the 
plate,  and  cleansing  the  same  on  both  sides 
with  water,  it  is  dried  and  laid  on  a  black 
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cloth,  with  the  prepared  side  on  top.  If 
the  collodion  contained  much  iodine,  the 
coating  will  appear  of  a  light-yel- 
low hue,  which  in  this  case  is  just 
the  thing  wanted.  Now  make 
several  instruments,  with  two  to 
eight  needles  ranged  together  in 
a  straight  line,  with  sealing-wax, 
with  which  a  drawing  can  be 
scratched  in  the  yellow  layer  of 
iodine  silver.  The  diagram  here- 
with represents  the  instrument,  a 
being  the  sealing-wax,  and  b  the 
points  of  the  needles.  After  tracing 
carefully  the  outlines  of  a  drawing  upon  the 
yellow  layer,  so  that  the  layer  does  not  get 
injured,  proceed  to  the  production  of  the 
whole  drawing.  For  delicate  details  only 
an  instrument  of  two  to  three  needles  is 
used;  but  large  spaces  are  rapidly  covered 
with  an  instrument  of  many  needles.  Each 
scratch  appears  black,  as  the  yellow  layer  is 
removed,  showing  the  black  sub-layer.  The 
picture  is  extremely  pleasing,  as  the  lines 
run  beautifully  parallel,  and  afford  many 
delicate  gradations.  The  scratched-off  yel- 
low dust  must  be  often  removed  with  a  broad 
Martin  brush.  When  the  drawing  is  fin- 
ished, pour  on  the  plate  a  concentrated  solu- 
tion of  fuchsin  in  alcohol,  and  wash  off  in 
water. 

The  fuchsin  colors  only  the  porous  collo- 
dion, but  not  the  clean  spots  of  the  glass, 
and  renders  the  picture  more  opaque,  so  that 
it  is  perfectly  suitable  for  heliographic  or 
photo-lithographic  purposes.  Finally  the 
negative  must  be  varnished,  but  a  diluted 
solution  of  gelatine  or  gum-arabic  answers 
better,  because  an  alcohol  varnish  dissolves 
the  fuchsine.     • 

Screen.  An  apparatus  used  in  the  studio 
for  directing  or  reflecting  the  light  to  or 
from  the  model.  Fig.  178  shows  the  adjust- 
able screen,  almost  any  effect  being  rendered 
possible  by  its  use;  A,  B,  and  C  represent  a 
light  frame  of  wood  about  six  feet  high  and 
three  and  a  half  feet  wide.  E  F,  E  F  are  two 
door-wings  turning  on  pivots  at  G  G,  G  G, 
consequently  giving  a  universal  movement. 
X  X,  X  X  are  four  inner  wings  on  hinges  at 
the  frame,  whereby  one  may  enlarge  or  de- 
crease the  size  of  the  opening,  the  lower 
wing  moving  in  two  pivots  at  P  P.  All  this 
is  lined  on  the  back  with  strong  paper  and 
black  muslin  and  on  the  front  with  pure 
white  paper. 


Screens,  Color.  Screens  of  colored  glass 
or  liquid  screens  formed  by  inclosing  a  col- 
ored solution  between  two  glasses,  or  colored 
films,  are  used  in  orthochromatic  photogra- 
phy to  diminish  the  forces  of  certain  light 
rays  and  gain  true  color- values  in  the  nega- 
tive. These  screens  are  generally  placed 
behind  the  lens,  but  if  colored  films  are  used 
they  may  be  inserted  in  the  diaphragm  with 
good  effect.  Many  formulas  are  given  for 
the  preparation  of  these  screens ;  the  follow- 
ing will  prove  usefiil  for  general  work. 

2.  Liquid  Color  Screens.  For  light  yellow 
screen,  1  per  cent,  solution  of  neutral  potas- 
sium chromate. 

For  deep  yellow  screen,  5  per  cent,  solution 
of  neutral  potassium  chromate. 

For  orange  screen,  8  per  cent,  solution  of 
potassium  bichromate. 

For  red  screen,  0.2  per  cent,  solution  of 
erythrosin. 

Gelatine  films,  obtained  upon  waxed  and 
collodionized  plates,  stained  with  aurantia 
and  afterward  stripped  from  their  supports, 
may  also  be  used.  As  a  rule,  the  color 
screens  obtainable  commercially  are  reliable 
and  more  economical  than  the  home-made 
screens. 

Screens,  Fluorescent.  Used  in  ortho- 
chromatic  photography  to  intercept  the 
ultra-violet  rays  of  light.  May  be  made  by 
coating  glass  plates  with :  ^sculin,  1  part ; 
water,  500  parts;  glycerol,  40  parts;  gela- 
tine, 40  parts. 

Screen  Pates.     (See  Ruled  Screens.) 

Screen  Plate  Holder  for  Photo-Engravers. 
An  arrangement  for  adjusting  the  position 
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of  the  screen-plate  in  making  wet  collodion 
negatives  for   photo-engraving   work.      Its 

Erincipal    points    of   superiority    are    thus 
riefly  enumerated  by  the  Scovill  &  Adams 
Co.,  New  York,  manufacturers : 

First,  the  ease  with  which  it  is  adjusted 
for  different  size  plates  and  screens,  by  a 
simple  sliding  movement  of  the  two  inside 
frames  to  or  from  the  centre,  and  thus  dis- 
pensing with  the  expensive  and  troublesome 
use  of  kit  frames.    Second,  the  convenience 

Fig.  179. 
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by  which  the  screen  plate  is  accurately  ad- 
justed to  the  sensitized  plate  by  means  of  the 
metallic  sliding  adjusters,  instead  of  adjust- 
ing by  means  of  inserting  different  thick- 
nesses of  cardboard,  paper,  etc.  Third,  differ- 
ent thicknesses  in  the  screen-plate  are  allowed 
for  by  means  of  a  spring  which  always  holds 
the  plate  in  accurate  place,  no  matter  what  its 
thickness  may  be.  Fourth,  a  graduated 
scale  on  each  screen-adjuster  makes  it  easy 
to  always  insure  absolute  accuracy  in  deter- 
mining the  distance  of  the  screen-plate  from 
the  wet  plate. 

Sealing-Paper.  An  adhesive  paper  used 
for  the  double  purpose  of  cementing  the 
daguerrotype,  ambrotype,  lantern  slides,  etc., 
and  the  diaphragm,  or  matt,  and  glass  which 
covers  them  together,  and  to  protect  the 
picture  from  the  action  of  the  atmosphere. 
There  are  many  ways  of  making  sealing- 
paper ;  the  following  will  be  found  as  good 
as  any :  In  3  parts  of  water  dissolve  ^  ounce 
isinglass ;  ^  ounce  gum  tragacanth,  and  2 
ounces  gum-arabic  over  a  gentle  flame.  Boil 
it  down  to  the  required  consistency,  and  ap- 


ply it  to  any  paper  not  too  thick.  A  little 
gum  benzoin  or  sugar  may  be  added,  as 
they  are  thought  by  some  to  improve  the 
mixture. 

Seascape  Photography  may  be  naturally 
divided  into  two  sections :  work  done  from 
the  shore  and  work  done  upon  the  sea,  from 
ships,  etc.  For  the  first  and  second  alike 
considerable  expertness  is  required  to  avoid 
the  moving  of  the  camera  during  exposure, 
to  obtain  a  rigid  support  during  exposure, 
and  in  the  exposure  itself.  Over-exposure 
is  a  common  fault  in  this  work.  When  pho- 
tographing from  a  vessel  a  clamp  will  secure 
the  camera  to  some  convenient  support,  and 
give  better  results  than  the  tripod.  A  good 
view-finder  and  camera  level  are  indispens- 
able to  success.  The  lens  should  be  fitted 
with  a  quick,  easy-working  shutter ;  and  for 
views  combining  only  sea  and  sky  the  use  of 
a  smoked  glass  or  color-screen  behind  the 
lens  is  advised. 

Sector  Shutter.  An  instantaneous  shut- 
ter with  sector-formed  shutter  plates.  It 
opens  from  the  middle,  but  allows,  even  at 
the  beginning  of  the  opening,  of  the  action 
of  the  edges  of  the  objective.  It  is  a  centre 
shutter  (between  the  lenses). 

Selenium.  A  red  amorphous  precipitate 
from  selenic  acid.  Only  the  coarse-grained, 
crystalline  modification,  of  metallic  lustre,  is 
of  importance  in  photography.  This  will 
conduct  a  galvanic  current  about  ten  times 
as  well  in  the  light  as  in  the  dark,  opposing 
a  variable  resistance  to  it  in  variable  illumi- 
nation. On  this  account  it  has  been  utilized 
in  the  construction  of  the  photophone  and 
several  other  photo-telegraphic  instruments. 

Self-Developing  Negative  Process.  This 
process  is  upon  paper.  To  obtain  good  results 
the  paper  must  be  moderately  thin,  of  very 
fine  texture,  and  made  of  one  description  of 
fibre — one  which  freely  takes  wax  and  is 
easily  rendered  transparent.  Select  the 
paper  with  these  requirements  and  remove 
all  the  sizing  in  water  acidulated  with  nitric 
acid  and  subsequent  washing  in  distilled 
water.  Lay  the  wet  sheets  on  a  table  cov- 
ered with  a  clean  cloth  free  from  starch,  and 
allow  them  thus  to  dry.  The  paper  should 
be  perfectly  bibulous  after  this  treatment. 
The  dry  paper  is  placed  on  the  surface  of  a 
bath  of  iodide  of  iron  containing  about  10 
grains  of  iodide  in  1  ounce  of  water.  It  is 
allowed  to  repose  on  this  one  minute,  when 
it  is  removed  by  wooden  forceps  and  laid, 
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wet  side  downward,  on  a  sheet  of  clean  glass 
and  left  to  dry.  This  part  of  the  process 
may  be  performed  many  hours  before  the 
paper  is  made  sensitive.  When  required  for 
the  camera  it  is  placed  upon  a  bath  of  nitrate 
of  silver  containing  50  grains  of  the  salt  to 
1  ounce  of  water.  If  the  paper  be  required 
to  keep  good  for  an  hour  or  two  it  must  be 
left  on  this  bath  for  five  minutes ;  if  to  be 
used  immediately  one  minute  will  be  suffi- 
cient. The  degree  of  sensitiveness,  or  rather 
rapidity  of  development,  will  be  found  to  de- 
pend, in  inverse  proportion,  upon  the  dura- 
tion of  exposure  to  the  silver  bath.  On  re- 
moval from  the  bath  the  paper  is  placed, 
prepared  side  downward,  upon  the  glass  of 
the  slide,  so  that  when  exposed  it  is  behind 
the  glass.  Slips  of  thick  cardboard  placed 
under  the  glass  will  prevent  the  paper  com- 
ing in  contact  with  the  wooden  partition  of 
the  slide.  If  the  paper  has  been  one  minute 
on  the  silver  bath  the  exposure  in  the  camera 
should  be  for  about  three  minutes.  If  it  has 
been  five  minutes  in  the  silver  solution  the 
exposure  should  be  from  five  to  ten  minutes. 
No  developing  agent  is  required.  The  pic- 
ture is  developed  quickly  or  slowly,  accord- 
ing to  the  time  the  paper  has  been  on  the 
silver  bath.  It  may  be  out  perfectly  in  ten 
minutes  or  it  may  take  an  hour;  the  lights 
will  not  spoil  until  the  picture  is  completely 
developed.  The  dark  parts  are  of  intense 
blackness  and  of  the  most  complete  opacity, 
and  the  picture  is  completely  in  the  sub- 
stance of  the  paper.  The  proof  should  then 
be  washed  well  in  distilled  water,  or  in  com- 
mon water  slightly  acidulated  with  sulphuric 
acid,  and  subsequently  fixed  in  hyposulphite 
of  soda  solution.  The  object  in  acidulating 
the  water  is  to  prevent  the  formation  of  a 
deposit  of  oxide  of  iron  which  otherwise 
would  make  its  appearance  and  soil  the 
picture. 

Sensitive.  A  term  applied  to  the  com- 
pound, whether  for  the  daguerrotype  plate, 
or  paper,  or  glass  processes,  used  to  give  sen- 
sitiveness to  the  surface  of  the  tablet  upon 
which  the  image  it  to  be  impressed  by  light. 

Sensitiveness.  The  property  of  certain 
salts  ( generally  iodide,  chloride,  and  bromide 
of  silver)  to  become  changed,  chemically, 
by  the  action  of  light  and  becoming  black 
in  subsequent  development.  The  degree 
of  sensitiveness  indicates  how  quickly  this 
blackening  will  take  place.  This  degree 
in    the    modern  bromide    of  silver  plates, 


films,  and  papers,  is  usually  ascertained 
by  a  sensitometer.  Ten  degrees  Warnerke 
sensitometer  (or  "10°W.")  correspond  to  1 
degree  of  a  wet  collodion  plate ;  the  highest 
number  is  25  degrees  W.,  for  instantaneous 
plates,  which  is  about  fifty-three  times  greater 
sensitiveness  than  that  of  a  wet  collodion 
plate. 

2.  Sensitiveness.  The  facility  of  receiving 
impressions  from  very  feeble  rays  of  light,  or 
of  receiving  quickly  from  brighter  rays. 
Sensitiveness  is  dependent  upon  the  purity 
of  the  chemicals  used  and  the  method  of 
using  them.  A  certain  portion  of  nitrate  of 
silver  in  the  iodized  film  renders  it  cjuite 
sensitive  to  light,  but  any  further  addition 
has  no  further  accelerating  effect,  while  a 
reduction  of  that  proportion  sensibly  de- 
creases the  action.  Free  acids  in  the  bath, 
additions  of  certain  organic  matters,  like 
albumen,  gelatine,  glycyrrhizin,  etc.,  im- 
purities in  the  iodides,  the  presence  of  free 
iodine,  or  of  bromides  and  chlorides,  a  too 
dense  film,  or  a  want  of  a  due  proportion  of 
iodine  in  the  film,  impurities  in  the  alcohol 
and  ether,  decomposition  of  the  collodion  or 
of  the  nitrate  bath,  are  some  of  the  condi- 
tions which  infiuence  a  decrease  in  the  sensi- 
tiveness of  the  photographic  film  ;  while  the 
conditions  which  increase  its  sensitiveness  to 
light  are  perfect  neutrality  of  the  reactions 
employed ;  a  soft  gelatinous  state  of  the  film, 
absence  of  salts  which  precipitate  nitrate  of 
silver ;  an  undecomposed  collodion,  contain- 
ing no  organic  matter  of  that  kind  which  is 
precipitated  by  basic  acetate  of  lead  and 
combines  with  oxide  of  silver. — H.  H.  Snell- 
ing. 

Sensitive  Film.  The  film  or  coating 
covering  the  surface  of  paper,  daguerro- 
type plate,  plate  of  glass,  or  other  substance 
rendered  sensitive  to  the  action  of  light. 

Sensitive  Paper.  Paper  prepared  with 
the  sensitive  solutions  to  receive  the  image 
of  the  object  to  be  impressed  by  light.  (See 
Photographic  Printing,  Printing,  Negative 
Paper,  Paper  Negatives,  etc.) 

Sensitive  Solutions.  Those  photographic 
solutions  by  which  the  various  photographic 
surfaces  are  rendered  sensible  to  the  action 
of  light,  and  by  the  reduction  of  which  the 
photographic  image  is  produced. 

Sensitive  Surfaces.  Surfaces,  whether  of 
glass,  paper,  wood,  or  other  substance,  that 
are  rendered  sensitive  to  light  for  the  pro- 
duction of  the  photographic  image. 
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Sensitize.  To  sonHitize  is  to  render  a 
solution  or  surface  sensible  to  the  action  of 
light. 

Sensitized.  Any  substance  imbued  with 
a  sensitive  agent  is  said  to  be  sensitized. 

Sensitizing.  The  act  of  rendering  a  solu- 
tion or  surface  sensitive  to  the  action  of 
light.  To  make  light-sensitive  by  dipping 
into  nitrate  of  silver  solution,  etc. 

Sensitizing  Bath.  The  solution  in  which 
the  albumen,  collodion  or  other  plate  or 
paper  is  rendered  sensitive  to  the  action  of 
light.  (See  Kifrafe  Bath,  Negative  Process,  etc.) 

Sensitizing  the  Paper.  The  art  of  apply- 
ing the  sensitive  solution  to  paper.  (See 
Printing.) 

Sensito-Colorimeter.  An  instrument  in- 
vented by  Leon  Vidal  for  determining  the 
normal  sensitiveness  of  orthochromatic 
plates  for  the  different  colors.  It  resembles 
the  sensitometer  of  Warnerke,  but  differs 
from  it  in  presenting,  instead  of  a  scale 
of  numbers,  one  which  shows  in  twenty-one 
squares  the  seven  foundation  colors  of  the 
spectrum  in  three  different  degrees  of  density. 
An  orthochromatic  plate  normally  exposed 
under  such  a  scale  indicates  to  what  colors 
it  is  sensitive. 

Sensitometer.  Dr.  H.  W.  Vogel  de- 
scribes the  following  form  of  sensitometer 
for  testing  plates.  He  says:  "  In  order  to 
clearly  indicate  how  far  the  effect  of  light 
has  progressed,  a  thin  strip  of  tin  is  fixed 
under  the  cells,  in  which  figures  are  cut  to 
indicate  the  number  of  holes  made  above. 


Fig.  180. 


For  exposing,  use  a  sheet  of  white  photo- 

fraphic  paper,  which  is  drawn  upon  a  board, 
\,  which  board  is  exactly  one  metre  dis- 
tant from  the  photometer  (see  Fig.  180), 
which  is  lighted  by  a  small  window,  about 
twenty  feet  distant,  facing  directly  to  the 
sky,  through  an  aperture  in  the  studio  pro- 
tected with  screens.  As  the  strength  of  the 
daylight  is  very  variable,  even  during  the 


time  of  exposing  the  two  plates,  I  u.se  a 
double  instrument,  as  shown  in  the  annexed 
diagram,  and  in  which  the  two  plates  can 
be  exposed  simultane(jusly  (Fig.  181).  Of 
course  the  plates  are  also  developed  simulta- 
neously ana  equally  long.  The  temperature 
of  the  developer  is  of  special  importance. 
With  a  warm  developer  often  three  or  four 
figures  more  are  reached  than  with  a  cold 

Fig.  181. 


one,  and  it  is  therefore  necessary  to  keep  the 
developer  as  nearly  as  possible  at  the  same 
temperature  {^'6°  Fahr.),  which  can  be  done 
by  using  ice  in  summer  and  warm  water  in 
winter.  Of  course,  this  must  be  done  only 
when  it  is  intended  to  compare  the  results 
of  experiments  made  in  winter.  If  the  two 
plates  are  exposed  simultaneously,  and  also 
developed  at  the  same  time  with  the  de- 
veloper the  temperature  does  not  modify  the 
results." 

A  sensitometer  devised  by  L.  Warnerke  is 
also  used.  It  resembles  a  printing-frame. 
In  it  a  glass  plate  is  placed,  divided  into 
twenty-five  equal  squares,  printed  in  gelatine 
color  of  varying  consistence  or  thickness,  so  as 
to  make  the  first  square  the  most,  the  twenty- 
fifth  the  least,  transparent.  These  squares 
are  numbered  from  1  to  25  in  fatty,  non-trans- 
parent ink.  Before  the  frame  a  glass  plate 
is  fixed,  painted  with  luminous  paint;  the 
dry-plate  to  be  tested  is  placed  in  the 
frame,  film  toward  the  numbered  squares. 
An  inch  of  magnesium  wire  is  burned  before 
the  plate  painted  with  luminous  color,  and 
after  a  minute  the  dry-plate  within  the 
frame  is  exposed  to  the  now  self-illuminat- 
ing painted  glass  plate.  After  development 
the  intensity  of  the  reproduced  figures  repre- 
sent the  sensitiveness  of  the  film. 

Sepia  Tones  on  plain  salted  paper  may  be 
obtained  by  using  an  ordinary  gold  bath  of 
one-half  the  usual  strength  ;  for  this  purpose 
the  prints  should  not  be  printed  too  darkly, 
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For  sepia  tones  on  bromide  paper  the  prints 
are  developed  as  usual  with  ferrous  oxalate 
and  washed,  then  immersed  in  the  following : 

Ferrocyanide  of  Potassium       .       .    9  grains. 
Uranium  Nitrate        .       .       .       .    8      " 
Glacial  Acetic  Acid    ....    5  drachms. 
Water 16  ounces. 

Success  dejpends  chiefly  upon  thoroughly- 
washing  all  iron  and  hypo  from  the  prints 
before  toning. 

Serre's  Negative  Process.  This  process 
is  due  to  M.  Victor  Serre,  who  gives  the  fol- 
lowing method  of  manipulation :  "  Use  paper 
strongly  sized  with  gelatine,  or  albumenize  on 
both  sides  with  a  mixture  of  equal  parts  of 
albumen  and  water.  When  the  paper  is 
dry  I  coagulate  with  a  hot  iron.  For  the 
preparation  of  a  sensitive  surface,  I  use  albu- 
men iodized  with  iodide  of  ammonium,  to 
which  is  added  a  little  gum,  sugar  candy, 
and  sugar  of  milk.  I  sensitize  on  a  solution 
of  aceto-nitrate  of  silver  of  a  strength  of  5 
per  cent. ;  when  I  wish  to  prepare  several 
sheets  I  take  a  plate  of  glass,  rather  larger 
than  the  sheet  of  paper,  and  by  means  of  a 
glass  funnel  pour  upon  it  a  quantity  of  the 
aceto-nitrate  sufficient  to  sensitize  the  paper, 
which  I  immediately  place  upon  it;  the 
sensitizing  completed,  I  place  the  sheet  in  a 
dish  full  of  ordinary  water,  repeating  the 
operation  with  every  sheet  of  paper.  When 
they  are  all  collected  I  throw  away  the 
water ;  renew  it  until  what  remains  is  per- 
fectly clear— a  certain  sign  of  the  complete 
precipitation  of  the  nitrate  of  silver.  I 
then  place  in  the  dish  full  of  water  a  small 
quantity  of  liquor  ammoniae,  to  dissolve  the 
chloride  of  silver,  and  agitate  strongly  for 
five  or  six  minutes.  The  paper  is  next  re- 
moved from  the  dish  and  dried  between 
blotting-paper,  enclosed  in  a  cover  of  clean 
paper,  and  well  pressed.  To  calculate  the 
time  of  exposure,  a  trial  must  be  made  at 
home  with  the  paper  wet — the  dry  paper 
will  not  undergo  a  longer  exposure — taking 
into  account  the  light,  diaphragm,  and  foli- 
age. When  returned  to  the  laboratory,  a 
film  of  aceto-nitrate  solution  (3  or  4  parts  to 
100)  must  be  poured  upon  the  glass  plate, 
and  the  impressed  side  of  the  sheet  of  paper 
carefiilly  deposited  upon  it;  after  a  few 
minutes  the  paper  is  to  be  plunged  into  a 
bath  of  saturated  solution  of  gallic  acid  to 
which  camphor  has  been  added.  The  image 
will  soon  appear,  with  the  half-prints  perfect 
and  the  blacts  strong. 


Senim  (Whey,  Posset).  The  aqueous 
liquid  which  remains  after  the  butter  and 
casein  have  been  removed  from  the  milk. 
Used  sometimes  on  plain  paper  to  impart 
brilliancy  to  the  prints  without  too  much 
gloss.  As  a  photographic  agent  it  is  used  in 
the  following  manner : 

Preparation  of  Negative  Paper.  Into  half 
a  pint  of  serum  of  milk,  which  is  strained 
through  fine  linen  to  separate  the  casein, 
stir  the  white  of  an  egg ;  after  depriving  it 
of  all  solid  matter,  boil  it;  then  strain  it 
again  through  a  paper  filter,  after  which, 
upon  cooling,  dissolve  in  it  3  per  cent,  of 
its  weight  of  iodide  of  potassium.  To  use 
this  liquid  proceed  in  the  following  manner: 
Plunge  the  paper  which  is  to  undergo  the 
preparation  into  the  liquid,  in  which  let  it 
remain  for  two  minutes,  and  when  it  is  very 
uniformly  impregnated,  dry  it  by  suspend- 
ing with  two  pins  to  a  piece  of  tape  which 
is  placed  horizontally.  This  preparation  is 
conducted  in  daylight,  without  any  par- 
ticular precaution;  the  paper  can  be  used  in 
the  most  flexible  state.  We  then  dry  it  with 
the  blotting-paper  before  submitting  it  to 
the  aceto-nitrate.  If  it  is  intended  for  sub- 
sequent operations,  it  should  be  left  to  dry 
completely.  Protected  from  moisture  and 
dust,  this  paper  keeps  almost  indefinitely. 
Papers  with  the  serum  have  not  the  sensi- 
tiveness of  those  prepared  with  the  saturated 
solution  of  iodide  of  potassium ;  they  are 
therefore  less  practicable  for  the  execution 
of  portraits.  We  renounce  them  in  the  exe- 
cution of  objects  which  require  a  short  ex- 
posure, and  adopt  them  exclusively  in  the 
reproduction  of  those  in  which  the  duration 
of  exposure  is  not  important  (and  for  a  long 
exposure  it  is  necessary  to  make  a  differ- 
ence of  one  or  two  minutes),  and  it  is  prefer- 
able, therefore,  to  choose  them  rather  thin, 
as  the  images  have  more  power  of  depth 
in  the  body  of  the  paper,  and  consequently, 
more  gradations  in  the  general  effiect  of 
the  picture.  When  we  work  with  a  paper 
but  slightly  sensitive  to  light,  the  strongly 
clear  parts  are  the  only  ones  which  are  im- 
pressed during  the  first  periods  of  exposure; 
the  demi-tints  are  scarcely  represented  in 
comparison  with  these,  and  the  lights  and 
shades  have  an  extreme  dulness.  With  the 
very  sensitive  preparations,  a  nearly  con- 
trary effect  is  produced :  the  clear  parts  are 
copied  without  clearness ;  all  the  details  are 
blended— without  design  and  without  har- 
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mony.  "We  then  say  that  the  proof  is  over- 
done. The  parts  which  are  in  the  shade,  or 
the  deep  dark,  on  the  contrary,  reflect  less 
light.  The  photographic  action  is  less  active 
—sufficiently  energetic  to  form  a  well-deline- 
ated image.  This  action  has  not  intensity 
enough  to  compromise  the  purity  of  the  lines 
and  the  clearness  of  the  details.  The  very 
sensitive  preparations  do  not  bear  the  effects 
of  light,  unless  a  certain  arrangement  of  the 
picture  peculiarly  counteracts  the  difficulty, 
for  in  wishing  to  push  the  exposure  too  far 
we  carry  off  the  image  under  the  glare  of 
light,  and  all  detail  disappears. 

Preparation  of  Drij  Paper  with  Serum.  To 
use  serum  in  the  dry  state,  it  must,  after 
being  submitted  to  the  aceto-nitrate,  be  dried 
between  two  sheets  of  blotting-paper,  and 
another  sheet  of  lining  paper  laid  outside, 
which  should  be  perfectly  dry,  and  then 
placed  between  two  glasses  in  the  holder  of 
the  camera.  The  sheet  thus  pressed  between 
two  glasses  insures  a  very  even  surface,  and 
preserves  its  photographic  qualities  several 
days.  But  in  summer  the  paper  should  be 
extremely  thick  to  remain  good  twenty-four 
hours.  Very  fine  paper  would  perhaps  not  keep 
an  hour  at  this  high  temperature,  while  it  is 
easily  preserved  a  day  or  two  at  zero.  It  is 
therefore  important  to  avoid  passing  the 
paper  to  the  aceto-nitrate  except  at  the  mo- 
ment of  using.  The  dry  paper  is  less  sensi- 
tive than  the  wet,  and  it  is  necessary  to  ex- 
pose it  three  times  as  long  in  the  camera. 
Dry  papers  must  be  rejected  when  we  wish  to 
obtain  proofs  promptly.  For  inanimate  ob- 
jects in  which  the  time  of  exposure  may  be 
prolonged  with  impunity,  dry  papers  are 
more  suitable,  and  when  they  are  very  thick 
the  proofs  are  finer  and  more  delicate,  and 
the  gradations  of  light  more  perfect.  (See 
Solar  Printing  btj  Development.) 

Serum  Dry  Process.  Take  any  collodion 
suitable  for  a  dry  process;  coat  the  plate, 
sensitize  and  wash  in  the  usual  way ;  then 
immerse  it  in  a  dish  containing  sufficient 
serum  to  cover  it  for  three  minutes.  After 
draining  the  plate  the  back  is  sponged  and 
wined  clean,  and  placed  in  the  drying-box. 

Shadbolt's  Dry  Process.  This  is  a  dry 
process  in  which  the  syrup  of  honey  is  used 
as  the  preservative  agent.  The  first  employ- 
ment of  honey  for  this  purpose  is  due  to  Mr. 
Shadbolt.     (See  Homy  Process.) 

Shade.  That  portion  of  the  picture  de- 
veloped by  the  action  of  the  light  upon  the 
22 


sensitive  coating  and  which  gives  prominence 
and  action  to  the  image.  The  shades  of  a 
picture  should  be  transparent,  soft,  harmoni- 
ous and  well  blended  with  the  light  portions ; 
except  in  the  extreme  outline  no  narsh  or 
abrupt  terminations  of  the  shades  should  be 
perceptible,  no  matter  what  their  tone  or 
color  may  be. 

Shade  for  Printing-Frame.  Used  to  se- 
cure uniformity  in  printing  the  sky  or  ex- 
treme distances  without  losing  detail  of  any 
part.    The  shade  may  be  made  of  a  piece  of 

Fig.  182.  • 


thin  zinc,  curled  as  much  as  is  necessary  to 
meet  the  wants  of  the  moment,  and  is  held  in 
position  by  four  large-headed  drying-pins. 
The  zinc  should  be  cut  with  exactness,  so  as 
to  slip  into  the  groove  formed  by  the  heads 
of  the  pins.  The  printing-frame  should  be 
larger  than  the  negative. 

Shadow  Chamber.  Sometimes  when  a 
skylight  is  found  uncontrollable,  use  has  been 
made  of  a  sub-studio,  so  to  speak,  constructed 
inside  the  larger  one.  Such  a  help,  called  a 
"  shadow-chamber,"  suggested  by  E.  J.  Foss, 
is  contrived  as  illustrated  on  next  page 
(Fig.  183). 

It  is  a  conglomeration  of  sliding  curtains 
which  can  be  moved  quickly,  securing  an 
endless  number  of  effecte. 

Mr.  Foss's  studio  has  a  side-light,  thirteen 
feet  wide  and  ten  high,  connecting  with  the 
skylight,  which  is  thirteen  feet  square ;  the 
glass  is  all  ground ;  the  angle  of  the  skylight 
is  thirty-five  degrees ;  there  is  a  space  from 
side-  and  skylight  to  the  back  wall  of  nine 
feet ;  in  the  ceiling  of  this  space  is  a  window 
some  three  feet  wide,  which  extends  clear 
across  the  room ;  this  light  is  used  for  the 
purpose  of  lighting  up  the  backgrounds,  of 
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which  there  are  several,  on  rollers,  fastened 
to  the  ceiling ;  the  three-feet  light  does  not 


reach  the  sitters,  they  being  in  the  "  shadow 
chamber." 

Sharp.  A  term  applied  to  a  photograph 
well  defined  in  every  particular ;  bold  in  its 
outline  and  well  filled  out  in  detail.  It  is 
also  applied  to  the  camera  when  these  effects 
are  produced  by  that  instrument. 

Sharpness.  'The  perfect  definition  of  the 
photographic  image,  either  negative  or  posi- 
tive. Many  photographers  misapply  this 
term  to  hard,  abrupt  outline  and  detail.  True 
sharpness  in  a  photographic  picture  pro- 
duces roundness  in  all  its  parts  without  harsh- 
ness of  outline,  which,  although  it  gives  pro- 
minence to  the  outline  as  if  the  positive  were 
cut  out  and  pasted  upon  the  surface,  renders 
the  detail  flat,  inharmonious  and  devoid  of 
gradation  of  light  and  shade.  The  relative 
value  of  the  two  terms  may  be  illustrated  by 
viewing  through  a  stereoscope  two  stereo- 
graphs, one  perfect  in  all  its  parts,  the  other 
under-printed,  overtoned,  and  cut  to  the 
outlines  and  pasted  in  that  manner  upon  the 
cardboard. 

Sheaths.  Black  tin  frames,  open  in  front, 
into  which  hand-camera  plates  are  placed  to 
protect  them  when  being  changed,  and  to  pre- 
vent the  light  striking  the  plate  next  behind. 

Shellac.  Dark-red  gum,  soluble  in  alco- 
hol.    Used  for  varnish. 

Shutters  for  Instantaneous  Work.  Mr. 
Quidde  gives  the  following  information :  Fig. 


184,  1  shows  a  shutter  with  a  circular  aper- 
ture of  the  size  of  the  objective.  2,  Fig.  184, 
shows  a  shutter  with  a 
square  aperture,  the 
depth  of  which  corre- 
sponds with  the  diam- 
eter of  the  objective ; 
and  3,  Fig.  184,  shows 
a  shutter,  the  aperture 
of  which  is  wider  on 
the  margins  than  in 
the  centre.  The  dis- 
tance from  a  to  6  is 
equal  to  the  objective 
diameter,  and  the  ra- 
dius of  the  circular  arc 
cad  and  e  bf  equal  to 
that  of  the  objective 
aperture.  If  the  three 
boards  are  moved  with 
the  same  degree  of 
rapidity,  the  time  of 
exposure  in  regard 
to  the  vertical  dia- 
meter of  the  objective  will  be  identical  for 
all  three  boards,  for  all  three  have  to  move 
the  same  distance,  but  the  effect  of  the  light 
differs  very  much  with  all  three :  a  moment 
occurs  in  which  the  whole  objective  is  free, 
the  effect  of  light  being  in  consequence  the 
same  with  one  as  with  the  others ;  but  this 
is  only  for  a  moment— in  every  other  posi- 
tion a  very  material  diversity  is  manifested, 
which  becomes  more  marked  at  the  begin- 
ning or  conclusion  of  the  exposure.  In  the 
above  diagram  the  moment  is  represented 
when  the  top  edge  of  the  aperture  has  arrived 
in  the  centre  of  the  objective  opening.  In  1, 
Fig.  184,  we  see  less  than  half  of  the  ob- 
jective aperture  o;  in  2  we  see  exactly  the 
half,  and  in  3  more  than  half  of  the  ob- 
jective aperture.  The  difference  is  shown  in 
a  still  more  striking  manner  just  before  the 
conclusion  of  the  exposure,  as  indicated  by 
the  dotted  lines.  One  can  easily  calculate 
in  this  manner  that  the  effect  of  light  of  the 
three  shutters  in  1,  2  and  3,  with  equal 
movements,  and  all  other  circumstances 
identical,  stand  in  the  same  relation  as  the 
superficial  contents  of  the  respective  aper- 
tures, which  is  approximately  expressed  by 
the  relation  of  the  numbers  11,  14  and  17  to 
each  other.  The  latter  form  of  shutter  is, 
therefore,  the  most  advantageous,  for  it  ex- 
poses the  margins  of  the  picture,  which  have 
relatively  less  strength  of  light,  longer  than 
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the  centre.  But  many  other  forms  are  in 
market,  some  of  which  expose  the  margins 
of  the  picture  too  short  a  time.  (See  Nor- 
ton's  Cloud-Catclier.) 


the  wall,  or  by  means  of  the  instrument 
called  a  pantagraph.  The  term  is  also  now 
applied  to  photographs  taken  for  the  pur- 
pose of  reproductions  in  statuary. 


Shutters,  Exposure.  The  introduction 
of  very  rapid  plates  has  necessitated  the  de- 
vising of  means  by  which  the  exposure  may 
be  controlled  with  certainty,  whether  it  be 
the  fractional  part  of  a  second  or  a  much 
longer  period  of  time.  This  is  secured  by 
shutters  of  various  forms,  which  may  be  seen 
by  reference  to  the  catalogues  of  dealers  in 
photographic  supplies.  Shutters  are  divided 
into  two  classes:  those  intended  for  very 
short  exposures,  called  instantaneous  shutters, 
and  those  for  longer  exposures,  called  time 
shutters.  Several  forms  admit  of  both  in- 
stantaneous and  time  exposures. 

Side  Screen.  A  simple  arrangement  of 
frame  and  adjustable  blinds  for  use  in  a 
studio.  When  the  blinds  are  closed  it  can 
be  used  as  a  solid  screen  or  reflector.  (See 
Fig.  185.) 

Silhouette.  A  term  applied  to  the  repre- 
sentation of  an  object  filled  in,  of  a  black 
color,  and  in  which  the  inner  parts  are  some- 
times indicated  by  lines  of  a  lighter  color, 
and  shadows  of  extreme  depths  by  the  aid 
of  a  heightening  of  gum  or  other  shining 
medium.  This  kind  of  drawing  derives  its 
name  from  its  inventor  Etienne  de  Silhouette. 
Eepresentations  of  this  kind  may  be  well 
enough  taken  from  the  shadow  of  a  person 
thrown  on  a  piece  of  paper  placed  against 


Silhouette  Photograph.  Two  black  back- 
grounds, made  of  cloth  or  of  velvet,  one  white 
)ackground,  and  a  piece  of  black  cloth. 

Fig.  185. 


are  all  that  is  required  for  making  sil- 
houettography  by  the  Stumman  process. 
Arrange  in  the  glass-room  the  two  black 
backgrounds  so  as  to  form  a  sash  passage 
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two  yards  wide,  parallel  to  the  sash,  and  dis- 
tant from  this  about  one  yard.  Cover  the 
two  black  backgrounds  with  a  piece  of  black 
cloth,  to  form  a  roof.  You  have  in  this 
manner  a  small  tunnel,  one  of  whose  outlets 
is  turned  toward  the  camera ;  at  the  distance 
of  a  yard  from  the  other  outlet  place  a  very 
white  background,  and  light  it  well.  The  per- 
son of  whom  it  is  desired  to  make  a  silhou- 

FiG.  186. 


ing  immerse  for  a  few  moments  in  a  solution 
composed  as  follows : 


Alcohol 
Beuzoin     . 
Mastic  (in  tears) 
Chloride  of  Cadmium 


1000  parts. 

8      " 

5      " 

30      " 


Allow  the  silk  to  dry,  then  sensitize  in  the 
following  solution : 


Nitrate  of  Silver 
Water  (filtered) 


120  parts. 
1000    " 
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ette  portrait  is  placed  in  this  little  improvised 
tunnel,  so  that  the  profile  is  cast  sharply  on 
the  white  ground.  The  part  of  the  face 
turned  toward  the  objective  being  but  very 
little  lighted,  we  see  on  the  ground-glass  of 
the  camera  only  a  silhouette  on  a  white 
ground.  The  time  of  exposure  should  be 
rather  short.  The  plate  is  develeped  in  the 
ordinary  manner,   but  the  development  is 

Eushed  a  little  in  order  to  get  a  very  white 
ack^round. 

Silicates.  Salts  found  in  Nature  as  mono- 
silicates,  disilicates,  and  trisilicates.  Used 
in  the  manufacture  of  glass  and  porcelain 
and  in  ceramics.  Barium  silicate  glass  is 
used  in  the  Zeiss  anastigmats  (q.  v.)  on  ac- 
count of  its  clearness  and  non-obstruction 
of  the  chemically  active  rays. 

Silicate  of  Potassium.  Syrup-like  solu- 
tion of  alkaline  reaction,  drying  in  the  air  to  a 
glass-like  mass.  Used  very  dilute  in  clean- 
ing plates. 

Suk,  Printiiig  on.  Prints  upon  silk, 
satin,  cotton,  or  wool  fabrics  may  be  obtained 
as  follows  :     To  prepare  the  silk  for  print- 


Dry  and  iron  the  silk ;  print  as 
is  usual  with  albumen  paper,  but 
with  care,  watching  the  progress 
of  printing,  so  that  in  lilting  the 
silk  from  the  negative  blurred 
lines  do  not  result. 

When  sufficiently  printed  wash 
well  in  five  changes  of  water,  and 
tone  in  any  toning-bath,  which, 
however,  must  be  diluted  by  the 
addition  of  water  equal  in  quan- 
tity to  the  volume  of  the  bath 
used.  M.  Schaeffher  recommends 
the  subjoined  toning-bath  as 
especially  adapted  to  this  process: 

Pure  Water  ....    1000  parts. 
Chloride  of  Gold   .    .     0.25      " 
Bicarbonate  of  Sodium  2.50     " 


This  bath  should  be  prepared  several  hours 
before  use.  The  silk  prints  should  be  kept 
moving  while  toning.  When  toned  immerse 
for  a  moment  in  a  bath  of  clear  water,  and 
fix  in 


Water 

Hyposulphite  of  Soda 


1000  parts. 
100     " 


for  ten  minutes.  Wash  afterward  for  a  few 
hours  in  running  water,  dry  in  the  air,  and 
afterward  with  an  iron  press  the  silk  prints 
while  they  are  slightly  damp. 

To  finish  these  prints  in  monochrome  or 
colors,  dilute  the  color  used  with  a  solution 
of  1  part  of  alum  in  10  parts  of  water. 

Here  is  a  formula  for  sensitizing  cotton, 
silk,  or  wool  fabrics,  or  canvas  for  painting, 
so  that  prints  may  be  made  from  photographic 
negatives  upon  them  as  a  guide  for  decora- 
tive work : 

Ammonium  Chloride        ...       2  parts. 

Water 250    " 

Whites  of  Two  Eggs. 

When  dry,  sensitize  by  floating  upon  a  60- 
to  70-grain  nitrate  of  silver  bath.  Tone, 
fix,  etc.,  as  usual. 


SILV 


341 


SILV 


Silver.  Ag.  Comes  in  larger  or  smaller 
pieces,  and  in  combinations  of  various  kinds. 
For  })h()tography,  only  its  salts  are  of  im- 
portance. 

Silver  Albuminate.  Albuminate  of  sil- 
ver. A  probably  indefinable  combination, 
which  is  formed  when  albumen  in  solution 
is  precipitated  by  a  silver  solution.  It  is 
white  and  insoluble,  and  transformed  by 
sunlight  into  a  red  mass  (albuminate  of  sil- 
ver suboxide). 

Silver  Bath.  Aqueous  solution  of  nitrate 
of  silver  of  varying  concentration.  Used  for 
sensitizing  albumen  or  salted  paper  and  wet 
collodion  plates. 

Silver  Ink.  Triturate  in  a  mortar  equal 
parts  of  silver  foil  and  sulphate  of  potassa 
until  reduced  to  a  fine  powder ;  then  wash 
out  the  salt  and  mix  the  residue  with  a  mu- 
cilage of  equal  parts  of  gum-arabic  and 
water. 

Silvering.  Coating  the  daguerrotype 
plate  with  a  thin  film  of  silver.  (See  Gal- 
vanizing the  Plate.) 

Silvering  Liquid.  A  solution  of  oxide  of 
silver  and  cyanide  of  potassium  in  water, 
into  which  the  daguerrotype  plate  is  plunged 
during  the  silvering  process. 

Silvering  the  Plate.    (See  Silvering.) 

Silver-Meter.  Obtain  a  light  glass  flask, 
tube,  or  other  convenient  vessel  of  little  more 
than  one  ounce  capacitg  when  quite  full ;  into 
this  measure  one  ounce  of  distilled  water, 
then  fit  a  cork  with  one  of  the  fine  glass 
tubes  pencil  leads  are  kept  in  through  the 
centre  (or  simply  as  a  V  groove),  and  adjust 
it  to  the  neck  until  the  water  appears  at  the 
top  of  the  tube.  Mark  its  position  on  the 
neck  at  the  bottom  surface.  Now  weigh  the 
whole  arrangement  in  the  balance  and  ob- 
tain the  counterpoise  in  one  piece  for  future 
use.  By  substituting  the  solution  of  silver 
under  trial,  for  the  water,  you  will  ascertain 
the  number  of  grains  per  ounce  by  the  extra 
number  of  grains  it  takes  to  equipose  the 
vessel. 

Silver  Printing.  A  printing  process  in 
which  a  film,  made  light-sensitive  by  silver 
salts,  serves  as  carrier  of  the  picture.  (See 
Printing.) 

Silver  Stains  from  Negatives,  To  Re- 
move. A  solution  of  1  part  of  iodide  of 
potassium  in  20  parts  of  water  is  recom- 
mended. The  negative  is  laid  in  this  solu- 
tion until  the  stains  disappear.  The  bath 
can  be  uaed    repeatedly  until  it  becomes 


milky.     The  negative  is  not  injured  in  any 
way  by  the  solution. 

Silver  Test.  (Invention  of  Dr.  H.  W. 
Vogel.)  It  consists  of  a  stand,  S,  a  burette, 
a,  two  pipettes,  p  and  F,  and  a  beaker  glass 
G.  A  solution  of  iodide  of  potassium  is 
prepared  containing  1023  j^  cubic  centimetres 
of  water,  exactly  10  grammes  of  pure  iodide 
of  potassium.  In  IW)  cubic  centimetres  of 
this  solution  precipitate  1  gramme  of  ni- 
trate of  silver,  so  that  if  one  cubic  centi- 
metre of  a  silver  solution  is  measured  off 
and  tested  every  cubic  centimetre  of  the  test 

Fig.  187. 


solution  used  gives  1  per  cent,  of  nitrate  of 
silver  (1000  cubic  centimetres  =  2,11  pints, 
and  1  gramme  =  15.4  grains).  This  pre- 
pared solution  is  placed  in  the  burette,  a, 
which  is  divided  off  into  cubic  centimetres, 
and  furnished  with  a  pinch-cock,  k.  The 
pipette,  p,  is  then  dipped  into  the  silver  so- 
lution to  be  tested,  filled,  by  drawing  with 
the  mouth  at  the  upper  end  to  the  mark  i, 
which  is  an  exact  cubic  centimetre,  and  the 
solution  allowed  to  run  into  the  glass,  G. 
Into  the  same  glass,  G,  are  placed  one  or  two 
cubic  centimetres  of  prepared  nitric  acid, 
using  the  pipette /I     (This  nitric  acid  con- 


SIMI 


342 


SIZI 


tains  1  grain  of  protosulphate  of  iron  to 
every  2  ounces  of  pure  acid).  And  finally 
10  to  14  drops  of  a  prepared  starch  solution 
are  added.  (This  solution  is  made  by  rub- 
bing up  ^  ounce  of  starch  to  a  thin  paste 
with  distilled  water,  pouring  it  into  12 J 
ounces  of  boiling  distilled  water,  and  stir- 
ring for  several  minutes ;  after  setting  for  a 
few  hours  the  clear  solution  is  poured  off, 
and  2|  ounces  of  pure  pulverized  nitrate  of 
potassa  added,  when  it  is  ready  for  use,  and 
will  keep  undecomposed  for  about  six  weeks). 
The  solution  in  the  burette,  a,  is  then  al- 
lowed, by  pressing  open  the  pinch-cock,  to 
run  into  the  glass,  G,  until  the  blue  color 
which  is  produced  does  not  disappear  by  shak- 
ing, but  remains  permanent.  With  a  little 
care  at  the  close  of  the  stirring  a  single  drop 
will  be  found  sufficient  to  produce  this  per- 
manent color.  A  simple  reading  of  the 
number  of  cubic  centimetres  of  solution 
used  gives  the  per  cent,  of  nitrate  of  silver. 
Thus,  if  it  stands  at  7f  per  cent.,  that  is,  100 
cubic  centimetres  of  solution  contain  7f 
grammes  nitrate  of  silver,  it  is  equivalent 
to  about  35  grains  to  the  ounce. 

Simile  Platino-Paper.  A  paper  prepared 
with  a  mixture  of  soda,  ferric  oxalate,  and 
oxalate  of  silver,  which,  when  developed 
with  hot  water  or  steam,  furnishes  prints 
resembling  platinum  pictures. 

Simple  Collodion.  Collodion  without  any 
admixture  of  the  sensitizing  agents.  (See 
Collodion.) 

Single  Achromatic  Lens.  The  simplest 
and  okeapest  form  of  photographic  objective, 
in  which  color  difiusion  (difference  of  optical 
and  chemical  foci)  has  been  avoided  by  the 
union  of  crown  and  flint  glass.  When  in- 
sufficiently diaphragmed,  the  achromatic  lens 
renders  the  straight  lines  at  the  edges  curved. 
(See  Distortion  and  Aberration.) 

Single  Lens.  A  photographic  objective  of 
but  one  combination,  consisting  of  a  crown 
glass  condensing  lens  cemented  to  a  flint 
glass  diffusing  lens. 

Single  Transfer  Process.  The  method  of 
transferring  a  carbon  print  from  its  paper 
support  to  another  final  support.  Such  pic- 
tures are  reversed  unless  reversed  negatives 
are  used. 

Sitter.  The  model,  or  subject ;  the  per- 
son who  is  being  photographed. 

Size.  Dimensions  of  plates  and  pictures. 
The  size  of  plates  in  Germany  are:  9x12 
cm.  (quarter  plate) ;  13x18  cm.  (half  plate); 


18x24  cm.  (whole  plate) ;  21x27  cm.  (extra); 
for  landscapes  mostly  12x16  cm.  The  In- 
ternational Photographic  Congress  has  pro- 
posed as  normal  sizes:  9x12,12x18,18x24 
24x36,  36x48. 

Usual  picture  dimensions  in  millimetres 
in  different  countries:  Mignon,  60x35;  visite 
104x62;  Victoria,  126x80;  salon,  250x 
175 ;  boudoir,  220  x  133  ;  excelsior,  320  x  260 ; 
panel,  380x280;  royal,  480x380;  Nature, 
580x480;  cabinet  (album),  165x110;  prom- 
enade, 210  x  100. 

Size  of  Drops.  In  technical  formulae  pro- 
portions of  fluids  are  sometimes  given  in 
drops.  As  the  drops  of  different  fluids  vary 
considerably  in  size,  it  is  desirable  to  be  able 
to  compare  them  with  a  standard  measure. 
Dr.  Eder  gives  the  number  of  drops  required 
to  make  a  cubic  centimetre  as  follows : 

Drops. 

Water 20 

Hydrochloric  Acid 20 

Nitric  Acid 27 

Sulphuric  Acid 28 

Acetic  Acid 38 

Castor  Oil 44 

Olive  Oil 47 

Oil  of  Turpentine 55 

Alcohol •    ,       .62 

Ether 83 

By  remembering  that  1  cubic  centimetre 
is  equal  to  17  minims,  the  proportion  of 
drops  in  any  formula  may  be  converted  into 
English  measure. 

Sizing.  A  preparation  of  any  mucilagi- 
nous substance  in  water  spread  on  the  sur- 
face of  paper  to  render  it  less  pervious  to 
moisture,  and  to  harden  its  texture.  The 
photographic  sizes  are  albumen,  serum,  gela- 
tine, dextrin,  starch,  inulin,  virgin  wax,  col- 
lodion, and  various  vegetable  gums. 

Sizing  the  Paper.  Dissolve  serum,  gela- 
tine, or  other  substance,  in  water  to  the 
required  consistence,  and  pour  it  into  a  dish, 
placed  horizontally,  taking  care  that  there 
is  no  froth.  Take  the  paper  and  wet  it  on 
one  side  only,  beginning  at  the  edge  of  the 
dish  which  is  nearest  to  you,  and  the  long- 
est side  of  the  sheet,  placing  the  right  angle 
on  the  liquid  and  inclining  it  toward  you, 
move  it  forward  in  such  a  manner  as  to  ex- 
ercise a  strong  pressure,  which  will  remove 
the  air-bubbles.  Let  the  sheet  imbibe  two 
or  three  minutes  without  touching  it ;  then 
take  it  up  gently,  but  at  once,  with  a  very 
regular  movement,  and  hang  it  up  by  the 
corners  to  dry.  Prepare  thus,  in  the  same 
bath,  as    many  sheets    as    desired,  taking 
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care  that  there  is  always  about  a  quarter  of 
an  inch  in  deptli  of  solution  in  the  dish. 
Then  phue  all  your  dried  sheets,  one  on  the 
other,  between  two  leaves  of  white  paper, 
and  pass  over  them  several  times  a  very  hot 
iron,  taking  out  a  sheet  each  time  ;  you  will 
thus  render  the  sizing  insoluble.  The  iron 
should  be  as  hot  as  possible  without  scorch- 
ino;  the  paper.  (For  other  methods  see  Col- 
bdion  Process,  etc.)  As  a  general  principle, 
although  a  sizing  may  be  perfect  for  photo- 
graphic papers,  it  is  necessary  that  it  should 
be  dissolved  in  the  same  liquid  which  con- 
tains the  preliminary  preparations,  and  that 
it  afterward  becomes,  by  drying,  insoluble 
in  other  preparations  to  which  it  is  to  be 
submitted.  Starch,  inulin,  glycyrrhizin  (li- 
quorice), gelatine,  mucilage  of  linseed,  sugar 
of  milk,  serum,  animal  and  vegetable  albu- 
men dissolved  in  water,  resins,  camphor, 
fermented  gluten  and  collodion  dissolved 
in  alcohol,  possess  the  properties,  and  are 
therefore  excellent. 

Skaife's  Method  of  Enlarging.  The  at- 
mosphere of  London  being  so  often  obscured 
that  the  solar  camera  is  rendered  of  little 
use,  Mr.  Skaife  devised  the  following  process 
for  operating  with  an  ordinary  flame,  a  gas- 
light, or  an  electric  light.  The  negatives  he 
uses  are  what  he  calls  pistolgrams,  a  small 
picture  of  almost  microscopic  size.  Now, 
supposing  a  large  picture  is  to  be  reproduced, 
he  places  a  lamp  in  the  focus  of  a  reflector, 
the  flame  of  which  is  reflected  upon  the 
surface  of  the  pistolgram,  which  is  placed  in 
the  pistolgraph  (a  very  small  camera),  which 
is  posed  opposite  the  reflector,  at  a  distance 
from  the  latter  of  about  double  its  radius, 
and  the  lamp  midway,  or  nearly  so,  between 
the  two,  moving  the  lamp  backward  or  for- 
ward until  the  pistolgram  becomes  brilliantly 
illuminated.  Now,  if  a  white  screen  be 
placed  in  front  of  the  pistolgraph  (from 
which  the  shutters  have  been  removed)  say 
at  the  distance  of  three  feet,  an  enlarged 
image  will  appear  projected  thereon,  E  la 
magic-lantern.  Beneath  the  screen  upon 
which  the  magic  photograph  is  projected  he 
places  a  second  table,  vis  d,  vis  the  first,  upon 
which  stands  the  pistolgraph,  lamp,  and  re- 
flector, a  sufficient  space  being  left  between 
the  two  tables  to  admit  of  the  operator  and 
and  his  chair.      Upon  the  second  table  he 

f)laces  a  drawing-board,  fixed  perpendiou- 
arly  in  a  foot,  which  when  viewed  in  profile 
has  the  form  of  a  x  square.  To  the  drawing- 


board  he  fixes  a  sheet  of  drawing  or  common 
cartridge  paper,  with  a  little  naste,  at  the 
upper  corners.  This  done  he  nxes  upon  the 
size  of  the  print  desired,  by  sliding  the 
drawing-board  nearer  or  farther  off"  from  the 
pistolgraph,  and  gets  the  proper  focus  that 
way,  or  by  turning  in  or  out  the  screw  of  the 
lens.  He  then  takes  a  small  sable  pencil 
dipped  in  a  little  neutral  water  tint,  and 
passes  it  over  all  the  light  parts  of  the  pic- 
ture, repeating  the  process  until  the  illumi- 
nated parts  have  attained  the  shaded  density 
of  the  shadows.  Which  done,  on  bringing 
a  light  to  the  front  of  the  lens,  an  imitation 
photograph  will  be  found  to  be  the  result ; 
and  although  this  imitation,  if  hastily  done, 
will  be  found  wanting  in  some  of  the  minor 
details  of  the  original,  the  deficiency  will  be 
found  more  than  compensated  by  the  better 
adaptation  of  the  imitation  than  the  genuine 
photograph  to  receive  colors  thereon  when 
applied  by  the  skilful  touch  of  the  accom- 
plished artist. 

Skylight.     A  window  placed  in  the  roof 
of  a   building   for  the   admission  of  light. 
The  skylight  for  the  daguerrean  room,  no 
matter  what  may  be  its  size  or  exposure, 
should  be  at  an   angle  of  about  forty-five 
I   degrees.     Some  artists  place  it  at  forty.     If 
1   possible  it  should   look  toward  the  north- 
!   west  and  should  be  protected  against  the  full 
I  glare  of  the  sun  by  screens  of  lattice-work 
i  or  w^hite  cloth.     There  cannot  be  a  doubt  in 
I  the  mind  of  anyone  who  has  studied  his  art, 
that  blue  glass  might  be   adopted  for  sky- 
lights with  marked  improvement  of  effect, 
and  certainty  of  manipulation. — IT.  H.  Snel- 
ling,  1870. 

The  proper  light  for  a  photographic  gal- 
lery should  neither  be  a  skylight  nor  a  side- 
light, but  both  judiciously  combined,  so  as 
to  fall  obliquely  upon  the  subject.  This  can 
be  effected  by  having  the  opening  partly  in 
the  roof  and  partly  in  the  side  of  the  wall 
of  the  building,  to  within  two  feet  of  the 
floor  of  the  room.  Such  an  opening  would 
afford  abundance  of  light  for  a  group  of  any 
number,  and  distribute  the  lights  and  shad- 
ows properly  over  the  whole,  the  effect  of 
which  would  be  striking  and  rich.  The  light 
falling  thus  upon  the  eyes,  does  not  destroy 
their  beauty,  but,  on  the  contrary,  gives  a 
clear  outline  of  the  iris  of  the  eye,  and  im- 
parts a  proper  transparency  and  depth  which 
cannot  be  obtained  by  an  absolute  sky-light, 
and  so  of  all  the  other  features.     The  three 
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feet  space  between  the  skylight  and  the  floor 
may  be  tilled  with  glass,  provided  with  shut- 
ters, to  be  opened  or  closed  as  the  exigencies 
of  the  case  may  require. 


The  view  given  is  from  the  east  side,  thus 
showing  the  arrangement  of  the  top  and  one 
side.  Of  course,  then,  the  side  we  see  is  the 
west  side;  by  the  chair  we  observe  where  the 


Fig.  188. 


Fig.  189. 


The    diagram   (Fig.  188)  is    of   a    glass-  I  model  is  placed,  and  the  camera  and  stand 
room  of  the  form  largely  used  in  America.  1  point  out  the  place  near  which  they  are 
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used.    The  dimensions  of  the  room  are 

follows : 


Width  of  the  side-light 
Height  of  the  side-light  at  the 

lowest  point  .... 
Height  of  the  side-light  at  the 

highest  point 
Distance  from  the  floor  to  the 

bottom  of  the  side-light 
Width  of  the  top-light 
Length  of  the  top-light 
Depth  of  the  room  as  shown  in 

the  diagram   .... 


13  feet. 

6  feet  10  inches. 
11  feet  9  inches. 

14  inches. 

17  feet  6  inches. 

15  feet. 

32  feet. 


It  will  be  seen  that  instead  of  blinds,  cur- 
tains or  shades  are  used  to  modify  the  light 
at  the  top  and  on  both  sides.  By  a  proper 
arrangement  of  weights,  pulleys,  etc.,  they 
are  made  to  change  the  light  as  the  opera- 
tor may  desire.  If  the  light  be  too  strong 
from  the  direction  of  the  top  or  side,  the 
curtains  are  drawn  so  as  to  soften  the  shad- 
ows and  secure  such  relief  as  is  found 
requisite.  These  curtains  can  be  raised  or 
lowered  to  any  extent ;  so  it  will  be  seen 
that  by  their  use  almost  any  modification 
of  light  can  be  secured.  They  may  be  made 
of  blue  or  white  muslin,  and  therefore  admit 
only  the  kind  of  light  needed.  Experience 
must  teach  the  proper  use  of  them.  On  days 
when  the  sun  shines  directly  over  or  into 
the  room,  all  of  the  curtains  should  be  drawn 
over;  at  other  times  they 
may  be  arranged  variously, 
somewhat  as  they  appear  in 
the  diagram. 

The  second  diagram  (Fig. 
189)  shows  the  plan  of  cur- 
taining and  arranging  the  in- 
side blinds.  These  are  more 
elaborate  than  is  necessary, 
but  theV  serve  a  useful  pur- 
pose in  emergent  cases. 

Skylight  Screen.  Device 
by  Mr.  G.  Cramer.  It  con- 
sists of  a  frame  about  the 
height  and  size  of  an  ordi- 
nary background  frame  and 
is  mounted  on  casters.  From 
side  to  side  two  rows  of  heavy 
iron  wire  are  stretched.  On 
one  row  white  cloth  is  hung, 
and  on  the  other,  black  cloth, 
the  one  back  of  the  other. 
This  screen,  so  placed  to  the 
source  of  light  as  to  intercept  it,  may  be 
used  to  increase  or  decrease  the  quantity  of 
light  at  will,  or  effects  may  be  modified  to 
any  degree  simply  by  arranging  the  screens 


to  suit;  or  when  an  open  light  is  desired 
they  may  be  removed  entirely.  (See 
Fig.  190.) 

Fig. 


190. 


Skylight  (Cylindrical  Form).     It  is  a 

mooted  question  as  to  which  form  is  best  for 
the    construction    of  top  side-lights    of   a 

FlG.  191. 


studio.  One  of  the  best  forms,  usually,  is 
the  half-cylindrical,  as  shown  in  the  figure, 
as  it  provides  more  evenness  and  secures 
greater  rapidity  under  equal  conditions  of 
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light.  This  is  due  to  the  continual  varia- 
tion in  the  position  of  the  sun,  because  of 
which  it  is  not  possible  to  adjust  the  angle 
to  a  straight-sided  glass  roof  in  such  a  man- 
ner that  the  light  may  pass  at  right  angles 
and  with  the  least  disturbance  or  loss  of  a 
portion  of  its  power  so  easily  in  any  other 
form  as  it  is  with  this  form  of  skylight.  The 
extra  cost  is  one  great  objection  to  its  gen- 
eral adoption.  In  Wilson's  Photographies, 
and  in  Wilson's  Quarter  Century  in  Photogra- 
phy, the  subject  of  skylight  construction  is 
exhaustively  treated  and  an  architect's  draw- 
ings are  given,  which  can  be  followed  by  any 
builder. 

Slide.  A  name  given  to  lantern  trans- 
parencies. 

Slider.  A  name  sometimes  given  to  the 
dark-slide  or  plate-holder,  which  see. 

Sliding  Plate-Holder.  A  plate-holder 
made  to  move  across  the  lens  so  as  to  secure  a 
multiplication  of  images  without  the  move- 
ment of  the  objective.  One  device  was  pat- 
ented and  caused  long  and  severe  legal 
contests  in  America. 

Smith's  Negative  Process.  The  process 
was  devised  by  Mr.  Edward  Smith,  of  Eng- 
land, for  the  purpose  of  doing  away  with  the 
nitrate  of  silver  bath.  He  first  coats  a  clean 
glass  plate  with  collodion,  containing  no 
iodide  or  bromide ;  when  dry,  or  nearly  so, 
he  coats  it  again  with  an  alcoholic  solution 
of  iodine  about  the  color  of  port  wine.  To 
make  it  sensitive  pour  on  the  following  solu- 
tion: Alcohol,  1  ounce;  distilled  water,  1 
ounce;  nitrate  of  silver,  10  grains.  This 
must  be  kept  moving  over  the  plate  until  the 
yellow  iodide  is  formed ;  when  this  is  com- 
plete, drain  off  and  expose  ;  return  without 
loss  of  time  to  develop.  To  accomplish  this, 
first  wash  until  greasiness  disappears ;  then 
develop  with  protosulphate  of  iron,  20  grains ; 
glacial  acetic  acid,  15  minims;  distilled 
water,  1  ounce.  Pour  over  the  plate,  and 
when  it  flows  freely  add  a  few  drops  nitrate 
of  silver  solution.  When  fiilly  out,  wash  and 
fix  as  usual ;  it  can  now  be  intensified  by 
any  of  the  usual  processes.  It  is  important 
to  wash  the  plate  before  developing,  or  the 
solution  would  not  flow  freely ;  but  this  is 
best  done  after  exposure,  as  the  plate  is 
much  more  sensitive.  Mr.  Smith  has  also 
produced  good  negatives  with  albumen, 
gelatine,  etc.,  treated  in  the  same  way. 

Soda.  (See  Hydriodate  and  Hypostdphite  of 
Soda,  Carbonate  and  Bicarbonate  of  Soda,  etc.) 


Sodium.  The  metalic  base  of  soda.  It  is 
a  soft  white  rpetal,  scarcely  solid  at  an  ordi- 
nary temperature,  fuses  at  200°  F.,  and  vola- 
tilizes at  a  red  heat ;  sp.  gr.  0.972 ;  its  other 
properties  resemble  those  of  potassium,  but 
are  of  feeble  character. 

Sodium  Bisulphite.  Bisulphite  of  sodium, 
NaHSOj.  Prismatic  crystals,  very  soluble  in 
water,  insoluble  in  alcohol.  Reacts  acid. 
Used  as  preservative  of  developing  agents 
(being  more  effective  than  the  neutral  sul- 
phite),  and  in  the  preparation  of  the  so-called 
"  acid  fixing-bath." 

Sodium  Collodion.  The  formula  for  mak- 
ing this  collodion,  is  as  follows : 


Ether  at  0.725      . 
Alcohol  0.815       . 
Pyroxylin    . 
Iodide  of  Sodium 
Iodide  of  Cadmium  . 
Bromide  of  Cadmium 


200  parts. 
400     •■ 

7  " 

8  " 
2  " 
2      " 


Sodium  Ferric  Oxalate.  Fe2(C20 JNa,  -f 
IIH2O.  Double  salt  of  ferric  oxalate,  v-ery 
soluble  in  water,  light-sensitive.  Used  in 
the  preparation  of  platinum  paper. 

Sodium  Oxalate.  Na-^CjO^.  Fine  shin- 
ing needles,  soluble  in  twice  their  weight  of 
boiling  and  thirty-six  times  their  weight  of 
cold  water.  Serves  as  developer  in  the  plati- 
num printing  and  developing  process,  and 
in  the  platinum  printing  process  without 
development  it  is  used  in  the  preparation  of 
the  paper. 

Solar  Agency.  The  influence  of  the  sun's 
rays  upon  organic  and  other  substances,  by 
which  any  change  is  effected.     (See  Light.) 

Solar  Beam.  A  collection  of  parallel  rays 
of  light  emanating  from  the  sun. 

Solarization.  The  reversal  of  the  picture 
through  over-exposure.  If  a  film  of  silver 
salt  is  exposed  in  the  camera  or  under  a  dia- 
positive  beyond  a  certain  limit  of  time,  a 
positive  will  result  in  development  in  place 
of  a  negative.  This  is  the  reason  why  ac- 
tinically powerftil  bodies,  for  instance  the 
sun,  if  they  are  included  in  the  picture,  ap- 
pear glass-clear  in  the  negative,  and,  of 
course,  black  in  the  print.  This  phenomenon 
needs  further  investigation  and  study. 

Solarize.  To  burn  up ;  a  photograph  is 
said  to  be  solarized  when  the  action  of  light 
has  been  prolonged  to  such  a  degree  that  the 
shades,  or  dark  parts,  are  indistinct  and  of 
a  grayish  appearance,  and  the  light,  or  white 
parts  are  of  an  iron-bluish  appearance  in  the 
daguerrotype,  and  of  a  uniform  white  in  the 
paper  photograph. 
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Solar  Radiation.  The  projection  of  rays 
of  li«rht  from  the  sun. 

Solar  Rays.     The  sun's  rays  of  light. 

Solar  Camera.  An  enlarj^ing  camera 
supplied  with  :i  condenser,  which  modifies 
the  course  of  parallel  light-rays  passing 
through  the  objective. 

Fig.  192. 


There  are  various  forms.  The  one  shown 
in  the  diagram  is  called  the  direct  printing 
solar  camera,  and  consists  of  a  dark  chamber 
with  suitable  room  inside,  together  with  an 
objective  and  condenser,  all  operated  by  the 
changeable  mechanism  seen  below  the  dia- 
gram.    Bv  another  plan  a  reflector  is  used. 

Solar  Spectroscopy.  The  study  of  the 
solar  spectrum,  or  colored  image  of  the  sun 
produced  by  refraction  through  a  prism,  or 
by  diffraction  through  a  fine  grating  or  ruled 
screen.  In  this  work  modern  photography 
plays  an  important  part. 

Solio  Paper.  A  chloride  of  silver-gelatine 
printing-out  paper,  introduced  by  the  East- 
man Company. 

Soluble.  That  which  may  be  dissolved ; 
susceptible  of  being  held  in  solution. 

Soluble  Cotton.     (See  P(/ro.vylin.) 

Soluble  Glass.     Water-glass. 

Soluble  Primrose.  One  of  the  iodo-deriv- 
atives  of  fluorescein,  used  as  a  color-sensi- 
tizer  ia  orthochromatic  photography. 

Solubilities  of  Photographic  Chemicals, 
Dr.  J.  H.  Jaxeway's  Table  of. 

{Abbreviations:  s.  soluble;  ins.  insoluble:  sp.  spar- 
ingly ;  m.  moderately ;  v.  very ;  dec,  decomposed.) 


Water. 

Cold 

Chemicals. 

Alco- 

69° F. 

212°  F. 

hol. 

One  Part  is  soluble  in— 

Parts. 

Parts. 

Acid,  Citric     .       .       .       . 

0.75 

6 

v.s. 

Gallic    . 

, 

100 

3 

m.  8. 

Oxalic   . 

, 

8 

1 

v.s. 

Pyrogallic 

8.5 

V.  8. 

v.s.  • 

Tannic  . 

6 

V.  8. 

V.  8. 

Alum 

10.5 

V.  8. 

ins. 

Chrome 

. 

10 

dec. 

ins. 

Ammonium,  Nitrate 

0.5 

V.  8. 

v.s. 

Chloride 

, 

3 

V.  8. 

sp.  8. 

Carbonate 

4 

dec. 

m.  8. 

Sulphocyanate 

V.  s. 

V.  8. 

v.s. 

Bromide  . 

L5 

0.7 

8p.  8. 

Iodide      .       . 

1 

0.5 

m.  8. 

Baryta,  Nitrate      . 

8 

3 

Cadmium,  Bromide 

V.  s. 

V.8. 

m.s. 

Iodide  . 

V.  s. 

V.  8. 

v.s. 

Copper,  Acetate     . 

15 

5 

sp.  8. 

Sulphate  . 
Gold,  Chloride       .       .       . 

2.6 

0.5 

ins. 

V.  8. 

V.  8. 

v.s. 

and  Sodium  Chloride . 

V.  8. 

V.8. 

m.s. 

Iron,  Perchloride  . 

V.  8. 

V.  8. 

V,  & 

Protosulphate 

1.8 

0.3 

ins. 

and  Ammonia  sulphate 

3 

0,8 

ins. 

Iodide  (Ferrous)  . 

V.  s. 

V.  s. 

sp.  8. 

Iodine 

7000 

m.s. 

Kaolin 

ins. 

ins." 

ins. 

Lead,  Acetate 

1.8 

0.5 

m.s. 

Chloride 

V.  sp. 

33 

ins. 

Nitrate  .... 

2 

0.8 

ins. 

Lithium,  Bromide 

V.  s. 

v.s. 

m.8. 

Iodide    . 

V.  8. 

V.8. 

m.s. 

Magnesia,  Nitrate . 

V.  8. 

v.s. 

m.8. 

Mercury,  Bichloride 

16 

2 

V,8. 

Cyanide . 

12.8 

3 

ins. 

Potassium,  Acetate 

0.4 

v.s. 

V,  s 

Bicarbonate 

3.2 

dec. 

ins. 

Bichromate 

10 

L5 

ins. 

Bromide 

L6 

1 

sp,8. 

Carbonate  . 

1 

0.7 

ins. 

Cyanide      . 

2 

1 

m.s. 

Ferricyanide 

3.8 

2 

ins. 

Ferrocyanide     . 

4 

2 

ins. 

Nitrate 

4 

0.4 

ins. 

>      Iodide.       . 

0.8 

0.5 

m.s. 

Oxalate 

3 

V.s. 

ins. 

Permanganate  . 

20 

3 

ins. 

Sulphate     . 

9 

4 

ins. 

Sulphite 

4 

5 

sp.s. 

Sulphuret  . 

2 

1 

sp.s. 

Silver,  Nitrate        .       .       . 

0.8 

0.4 

m.  s. 

Oxide  .... 

V.  sp.  s. 

V.  sp.  8. 

ins. 

Sodium,  Acetate    . 

3 

1 

m.8. 

Bromide  . 

1.2 

0.5 

m.s. 

Bicarbonate 

12 

dec. 

ins. 

Carbonate 

L6 

0.25 

ins. 

Citrate     . 

V.  8. 

v.s. 

m.8. 

Hyposulphite  . 

1 

0.6 

v.s. 
0.3 

Nitrate     .*       '.       \ 

1.3 

0.6 

'£.'• 

Phosphate 

6 

2 

Pyrophosphate 
Sulphite  . 

'\ 

LI 
0.9 

ins. 

Sulphate  . 

2.8 

0.4 

Tungstate 

4.0 

2.0 

ins. 

Strontia,  Chloride  . 

1.88 

V.  8. 

sp.s. 

Uranium,  Nitrate  . 

V.  8. 

V.  8. 

m.  s. 

Zinc, Iodide   .... 

V.  8. 

V.  8. 

m.s. 

Bromide 

V.  8. 

V.  8. 

m.s. 

Chloride       . 

0.33 

V.S. 

V.  s. 
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Solution.  A  feeble  combination,  in  which, 
with  a  mere  mechanical  change  of  properties 
and  without  regard  to  the  definite  propor- 
tions, one  or  more  solids  are  equally  diffused 
through  some  liquid.  This  mode  of  com- 
bination is  so  weak  that  the  liquid  may  be 
evaporated  from  the  solid  or  solids,  leaving 
them  unchanged  except  in  texture  or  aggre- 
gation. There  is  usually,  and  probably  al- 
ways, a  limit  to  the  quantity  of  solid  or 
solids  which  can  be  dissolved  by  a  given 
liquid,  and  this  is  called  saturation.  The 
liquid  in  which  the  solution  is  effected  is 
called  the  solvent  or  menstruum.  The  term 
solution  is  applied  to  a  very  extensive  class 
of  phenomena.  When  a  solid  disappears  in 
a  liquid,  if  the  compound  exhibits  perfect 
transparency,  we  have  an  example  of  solu- 
tion. The  word  is  applied  both  to  the  act 
of  combination  and  to  the  result  of  the  pro- 
cess. Thus,  common  salt  disappears  in 
water,  that  is,  its  solution  takes  place,  and 
the  liquid  obtained  is  called  a  solution  of  salt 
water.  Solution  is  the  result  of  attraction, 
or  affinity  between  the  fluid  and  the  solid. 
The  affinity  continues  to  operate  to  a  cer- 
tain point,  where  it  is  overbalanced  by  the 
cohesion  of  the  solid ;  it  then  ceases  and  the 
fluid  is  said  to  be  saturated ;  the  point  where 
the  operation  ceases  is  called  saturation^  and 
the  fluid  is  called  a  saturated  solution.  Solu- 
tion is  a  true  chemical  union ;  mixture  is  a 
mere  chemical  union  of  bodies.  When  solids 
are  to  be  dissolved,  subdivision  helps  solu- 
tion, therefore  many  solids  dissolve  better 
if  powdered.  Some  solids  decompose  if 
heated.  Such  should  be  dissolved  in  cold 
water.  It  is  generally  safer  to  use  warm 
rather  than  hot  liquids  in  dissolving  sub- 
stances used  in  photography;  whenever 
possible,  distilled  water  should  be  employed 
to  obviate  impurities  in  the  solution. 

Solvent.  A  reducer  to  the  liquid  aggre- 
gate state,  without  disintegration,  so  that  the 
solid  may  be  regained  by  evaporation  of  the 
solvent. 

Sound-Photography.  M.  Leon  Esquine, 
a  French-Mexican  savant,  is  said  to  have 
perfected  a  marvellous  instrument  for  photo- 
graphing speech.  By  speaking  into  a  photo- 
phone  transmitter,  which  consists  of  a  highly 
polished  diaphragm  reflecting  a  ray  of  light, 
the  ray  of  light  itself  is  set  into  rapid 
vibrations,  and  a  photograph  is  made  of 
the  sound  of  the  voice  as  it  travels  along  a 
band  of  sensitized  paper.  If  the  image  of  the 


photographic  tracing  is  projected  by  means 
of  an  electric  arc  or  oxy-hydrogen  light 
upon  a  selenium  receiver,  the  original  speech 
is  instantly  emitted  from  the  tube  of  the 
receiver,  and  may  be  heard  as  plainly  as  if 
uttered  by  a  human  being  in  an  ordinary 
tone  of  voice.  The  kineotograph  of  Mr.  Edi- 
son is  the  latest  development  in  this  direc- 
tion. 

Specific  Gravity.  By  specific  gravity  is 
meant  the  relative  weight  of  substances  com- 
pared with  some  standard.  In  the  case  of 
solids  and  liquids,  the  weight  of  the  body  is 
compared  with  water  as  unity ;  that  is,  if  a 
given  quantity  of  water  by  measure  be 
weighed,  and  that  weight  represented  by  1, 
the  weight  of  an  equal  quantity  by  measure 
of  any  other  substance  is  compared  with  it. 
In  the  case  of  gases,  air  is  taken  for  the 
standard  of  comparison  or  for  unity,  and  an 
equal  quantity  of  any  other  gas  is  weighed 
and  compared  with  it.  The  density  for  spe- 
cific weight  of  solid  bodies  differs  very  much, 
as  may  be  seen  by  weighing  equal  bulks  of 
different  metals  or  other  substances.  When 
liquids  are  to  be  weighed,  take  a  bottle, 
weigh  it  empty  and  note  the  amount,  then 
fill  it  with  distilled  water  and  weigh  again 
with  great  accuracy;  pour  out  the  water  and 
dry  the  bottle  well,  weigh  it  again  to  see 
that  it  is  as  in  the  first  instance,  after  which 
fill  it  with  the  fluid  the  weight  of  which  is  to 
be  ascertained.  The  following  proportions 
will  give  its  specific  gravity;  for  example, 
if  the  distilled  water  weighs  100  grains,  and 
the  liquid  150,  we  must  make  use  of 

100  :  150  : :  1  :  1.5. 

Solid  bodies  are  weighed  in  the  following 
manner:  weigh  the  substance  first  in  the 
air,  then  suspend  it  to  the  beam  of  a  balance 
by  a  fine  hair,  and  weigh  it  in  a  gla.ss  full  of 
water ;  a  quantity  of  water  equal  to  the  bulk 
of  the  solid  will  be  displaced  and  the  follow- 
ing proportions  will  give  the  specific  gravity 
in  relation  to  water:  As  the  weight  of  the 
water  is  equal  in  bulk  to  that  of  the  solid 
itself,  so  is  the  specific  gravity  of  the  water 
to  the  specific  gravity  of  the  solid ;  for  in- 
stance, if  a  solid  weigh  200  grains  in  the  air 
and  150  grains  in  water,  then  200  —  150  or 
50  :  200  : :  1  :  4.  The  specific  gravity  of  the 
solid  is  consequently  4,  compared  with  that 
of  water.  When  the  solid  body  to  be 
weighed  is  lighter  than  water,  a  weight 
sufficient  to  sink  the  lighter  body  must  be 
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attached  to  it.  Having  previously  weighed 
the  heavier  solid  in  water,  and  each  in  air, 
they  are  next  to  be  weighed  tf)gether  in 
water,  and  from  the  difference  between  their 
weight  in  air  subtract  the  difference  between 
the  weight  of  the  heavier  solid  in  air  and  its 
weight  in  water;  the  remainder  will  show  the 
weight  of  a  quantity  of  water  equal  in  bulk 
to  the  light  body.  If  the  weight  of  the  light 
body  be  10  and  of  the  heavy  solid  20;  and  if 
the  heavy  solid  in  water  be  14  and  the  two  to- 
gether 6,  then 

From  their  weight  in  air  10  -f  20  =  30 
Subtract  their  weight  in  water  7 


And  from  this  subtract  20  — 14 


23 
6 

17 


This  last  number  (17)  will  express  the 
weight  of  a  quantity  of  water  equal  in  bulk 
to  the  light  solid,  and  the  following  propor- 
tions will  give  the  specific  gravity :  17  :  10  : : 
1 :  0.588236,  the  specific  gravity  of  the  lighter 
body.  If  the  solid  body  should  be  soluble 
in  water,  some  other  fluid  in  which  it  is  in- 
soluble must  be  employed;  the  specific 
gravity  of  the  fluid  itself  being  first  ascer- 
tained and  used  as  a  standard  of  comparison 
and  making  the  number  representing  its  spe- 
cific gravity  the  third  term  in  the  propor- 
tion, in  the  same  manner  as  when  water  is 
used,  and  then  by  simple  proportion  reduce 
the  product  to  the  standard  of  water.  (See 
Hydrometer  and  Actinometer.') 

Specific  Heat.  The  time  required  for  a 
body  to  cool  from  a  certain  temperature  to 
another  given  one  while  in  a  polished  sil- 
ver receptacle  in  a  vacuum. 

Specinc  Weight.  The  number  which  in- 
dicates how  much  heavier  or  lighter  a  body 
is  than  its  equal  volume  of  another  body. 
For  solid  and  liquid  bodies  these  numbers 
relate  to  distilled  water  in  its  greatest  density 
as  the  unit :  1  cubic  cenj;imetre  (c.cm.)  of 
water,  i.  e.  =  1  gramme  (gm.)  ;  an  equal 
volume  of  sulphuric  acid  weighs  1.842  gm., 
this  number  indicating  the  density  of  this 
acid.  For  the  determination  of  the  specific 
gravity  of  liquids  the  areometer  or  hydro- 
meter is  used. 

Specimen.  A  dagiierrotype  or  photograph 
designed  for  exhibition  as  a  sample  of  the 
artist's  skill. 

Spectro-Heliograph.  An  ingenious  in- 
strument combining  a  camera  and  spectro- 


scopic apparatus,  devised  by  Prof.  Hale,  and 
used  by  him  to  secure  a  complete  picture  of 
the  sun,  showing  spots,  faculie,  and  solar 
prominences  upon  (me  plate. 

Spectroscope.  An  instrument  employed 
in  the  analysis  of  the  solar  spectrum.  When 
arranged  ready  for  use,  it  forms  a  gracefiil- 
looking  instrument  in  polished  brass,  con- 
sisting of  two  thin  tubes  about  4  inches  long, 
diverging  at  an  angle  in  opposite  directions 
from  a  central  chamber,  which  contains  the 
prisms.  The  slit  itself  is  furnished  with  a 
double  movement;  one,  by  means  of  a  screw, 
altering  its  width  from  ^  of  an  inch  to  the 
Y^,  or  even  less,  until  the  knife  edges  close 
altogether ;  the  other  raising  or  lowering  the 
entire  slit,  without  affecting  its  width,  so 
that  with  the  highest  magnifying  powers  the 
whole  of  the  solar  spectrum  may  be  succes- 
sively brought  into  the  field  of  view.  The 
other  tube  on  the  opposite  side  of  the  prism- 
chamber  forms  a  telescope  which  is  fitted  with 
eye-pieces  of  different  powers.  When  closed 
it  packs  in  a  morocco  case  not  more  than 
4|  by  2|  inches  square,  and  IJ  inches  thick. 
The  method  of  using  this  instrument  is  very 
simple.  The  two  tubes  merely  require 
screwing  into  their  places  in  the  prism-box, 
the  slit  adjusted  to  the  proper  width,  and  the 
telescope  brought  to  the  proper  focus,  when 
the  observer  may  at  once  see  the  spectrum 
of  any  source  of  light  to  which  the  tube 
carrying  the  slit  is  pointed.  Thus  it  is  only 
necessary  to  place  in  front  of  the  slit  a  spirit 
or  gas  lamp,  burning  with  a  colorless  flame, 
and  then  introduce  into  the  outer  envelope 
of  the  flame  a  fine  platinum  wire,  having  on 
its  extremity  a  portion  of  some  soda  com- 
pound, when  the  brilliant  line  characteristic 
of  this  element  at  once  flashes  across  the 
field  of  view  and  remains  there  so  long  as  the 
smallest  particle  of  soda  continues  to  be 
present  on  the  wire.  This  instrument  is 
found  very  useful  in  the  analysis  of  water, 
and  the  various  iodizing  compounds  in  use, 
and  in  testing  the  value  of  colored  glasses 
for  photographic  purposes. 

Spectroscope  Rainband.  This  useful  lit- 
tle instrument,  obtainable  commercially, 
should  be  carried  by  every  landscape  worker, 
as  by  its  aid  the  weather  can  be  foretold 
hours  in  advance,  and  a  profitless  day  of 
travel  often  saved.  The  following  rules  for 
its  use  may  be  acceptable : 

1.  Adjust  the  focus  and  slit  of  the  spectro- 
scope so  that  lines  of  the  spectrum  may  be 
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of  the  clearest  definition,  and  while  taking 
an  observation  shade  the  eyes  with  the  hands 
to  exclude  all  extraneous  light. 

2.  Observations  should  be  made  generally 
10°  to  20°  from  the  horizon  and  toward  the 
quarter  from  which  the  wind  is  blowing,  but 
if  not  possible,  point  the  instrument  north- 
erly in  preference  to  a  southerly  direction. 

3.  If  now  80  per  cent,  of  the  dark  band  be 
shown  at  zenith,  heavy  rain  is  near  at  hand, 
despite  the  contradiction  in  appearance  of 
the  weather. 

4.  If  during  wet  weather  the  rainband  runs 
low,  fine  weather  is  near. 

5.  If  the  instrument  be  directed  toward 
the  point  from  which  the  wind  is  blowing, 
and  should  clouds  be  passing  and  still  20  per 
cent,  or  less  of  rainband  be  shown,  no  rain 
for  at  least  six  hours  may  be  looked  for,  de- 
spite the  threatening  appearance  of  the  sky. 
Read  Aids  to  Study  and  Forecasts  of  Weather, 
by  W.  C.  Sey,  M.A.—C.  Ashleigh  Snow. 

Spectrum.  Prismatic  or  rainbow  colors, 
which  result  when  white  light  is  made  to 
pass  through  a  glass  prism  and  to  fall  upon 
a  white  surface.  The  white  light  is  thus 
dissolved  into  its  several  component  colors. 
They  appear  in  the  following  order:  red, 
orange,  yellow,  green,  blue,  indigo,  violet. 

Spectrum  Analysis.  The  German  sa- 
vants, Bunsen  and  Kirchhoff,  introduced  the 
use  of  the  spectrum  in  chemical  analysis,  and 
by  means  of  this  discovery  the  composition 
of  terrestrial  matter  has  become  revealed  to 
us  with  a  degree  of  accuracy  and  delicacy 
before  unheard  of;  so  that  chemical  elements 
supposed  to  be  of  rare  and  singular  occurrence 
are  shown  to  be  most  commonly  and  widely 
distributed.  The  importance  of  these  re- 
searches becomes  still  more  strikingly  ap- 
parent when  we  learn  that  the  conclusions 
derived  from  them  outstep  the  bounds  of  our 
planet,  enabling  us  to  determine  with  all  the 
certainty  of  definite  experiment  the  actual 
presence  of  a  number  of  elementary  bodies 
in  the  stars.  The  colors  which  certain 
bodies  impart  to  flame  have  long  been  used 
by  chemists  as  a  test  for  the  presence  of  such 
bodies.  Thus,  soda  brought  into  a  colorless 
flame  produces  a  bright  yellow  light,  and 
substances  containing  soda  in  any  form  give 
this  yellow  color.  Potash  gives  a  violet 
flame,  lithia  and  strontia  impart  to  flame  a 
crimson  color,  whilst  salts  of  barium  tinge  it 
green.  These  colors  are  produced  by  the 
incandescence  or  luminosity  of  the  heated 


vapor  of  the  various  bodies  placed  in  the 
flame.  It  is  only  because  these  substances 
are  volatile  or  become  gases  at  the  tempera- 
ture of  the  flame  that  we  observe  the  pecu- 
liar color.  If  any  substance,  such  as  plati- 
num, which  is  not  volatile  at  the  tempera- 
ture of  the  flame,  be  placed  in  it,  no  colora- 
tion is  observed.  The  higher  the  tempera- 
ture of  the  flame  in  which  the  same  sub- 
stance is  introduced,  the  greater  will  be  the 
luminosity ;  and  the  more  volatile  the  salt 
of  the  same  metal  the  more  intense  is  the 
light  produced.  Heated  to  the  point  of  in- 
candescence in  any  other  manner,  the  vapors 
of  these  metals  and  their  salts  give  out  the 
same  colored  light.  Thus,  if  we  burn  gun- 
cotton,  or  gun-paper,  steeped  in  various  so- 
lutions of  these  salts,  we  get  the  character- 
istic colors.  These  facts  had  long  been 
known  and  applied ;  but  it  was  reserved  for 
for  Bunsen  and  Kirchhoff  to  place  these  beau- 
tiful phenomena  in  their  true  position  and  to 
apply  to  them  the  modern  method  of  exact 
research,  and  thus  to  open  out  a  new  and 
rich  field  for  most  important  investigations. 
This  they  accomplished  in  the  most  simple 
and  beautiful  manner  by  examining  these 
colored  flames,  not  only  by  the  naked  eye, 
but  by  means  of  a  prism  or  an  apparatus  for 
separating,  decomposing,  or  splitting  up  into 
into  its  different  parts  the  light  produced  by 
the  incandescent  vapor.  If  we  pass  white 
sunlight  through  a  prism  we  get  the  well- 
known  solar  spectrum  discovered  by  New- 
ton. If,  instead  of  using  white  sunlight  we 
pass  the  rays  from  the  yellow  soda  flame 
through  the  prism  we  get  the  soda  spectrum, 
and  we  find  that  instead  of  a  continuous 
spectrum  all  we  see  is  one  bright  yellow 
line,  showing  that  every  kind  of  light  except 
the  bright  yellow  ray  is  absent  in  the  soaa 
flame — or  that  the  soda  flame  gives  but  one 
kind  of  light.  As  each  metal — sodium,  cal- 
cium, potassium,  lithium,  strontium,  bar- 
ium, etc. — communicates  a  distinct  tint  to 
flame,  so  each  gives  a  distinct  and  character- 
istic spectrum,  consisting  of  certain  bright 
colored  lines  or  bands  of  light  of  the  most 
peculiar  form  and  tint.  In  each  spectrum 
of  these  metals  the  form,  number,  position, 
color,  and  tone  of  the  bright  lines  remain 
perfectly  constant  and  unvarying;  so  that 
from  the  presence  or  absence  of  one  of  these 
lines  we  may,  with  absolute  certainty,  draw 
conclusions  respecting  the  presence  or  ab- 
sence of  the  particular  metal,  as  we  know  of 
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no  two  substances  which  produce  the  same 
bright  lines.  None  of  the  bright  lines  pro- 
duced by  any  one  metal  interfere  in  the 
least  with  those  of  any  other  ;  and  in  a  mix- 
ture of  all  these  metallic  salts  together  each 
ingredient  can  thus  be  easily  detected,  and 
the  most  minute  quantity  of  any  one  sub- 
stance can  be  observed. — Hoscoe.  (See  Spec- 
troscope.) 

Spectrum  Camera.  An  instrument  de- 
vised by  Mr.  Crookes  for  forming  the  solar 
spectrum  in  a  state  of  purity. 

Spectrum  Photography.  Photographing 
the  spectra  of  the  stars,  effected  by  appara- 
tus contrived  for  that  purpose  especially. 
For  particulars  refer  to  the  contributions  of 
Prof.  Schumann  in  Photographic  Mosaics  for 
several  years  back. 

Speculum.  A  mirror  employed  in  optical 
instruments,  in  which  the  reflecting  surface 
is  formed  of  a  metallic  alloy,  instead  of  glass 
coated  with  quicksilver.  For  ordinary  pur- 
poses, however,  glass  mirrors  are  sometimes 
used.  The  speculum  is  attached  to  the  pho- 
tographic camera,  either  upon  the  end  of 
the  tube  or  within  the  box,  to  enable  the 
operator  to  reverse  the  image  upon  the 
ground-glass  or  spectrum  and  bring  it  to  its 
natural  position. 

Spherical  Aberration.  This  kind  of 
aberration  is  attributed  to  the  incident  rays 
not  being  equally  refracted  through  different 
parts  of  the  lens,  the  rays  nearest  the  axial 
rays  being  less  refracted  than  the  marginal 
rays,  consequently  they  are  collected  at  dif- 
ferent foci ;  the  result  being  a  confused 
image  of  the  object  on  the  glass,  bright  and 
sharp  in  the  centre,  but  gradually  passing 
off  into  a  hazy  halo  toward  the  edge.  This 
is  dependent  on  the  form  of  the  lens  —the 
greater  its  convexity,  or  the  greater  the  in- 
equality of  the  curves  of  its  two  faces  with 
reference  to  the  direction  of  the  incident 
rays,  the  greater  will  be  the  spherical  aber- 
ration ;  it  is,  therefore,  less  in  a  lens  of  peri- 
scopic  form,  which  renders  the  marginal 
rays  longer  than  the  axial  rays  when  the 
concave  side  is  presented  to  the  object. 
Spherical  aberration  is  further  corrected  by 

S lacing  a  diaphragm  or  "  stop  "  at  such  a 
istance  before  the  lens  that  it  will  just  ad- 
mit the  rays  of  light  from  the  object  and 
thus  exclude  the  marginal  rays.  In  propor- 
tion, however,  as  we  decrease  the  size  of  the 
aperture  of  the  diaphragm  we  increase  the 
sharpness  of  the  image  and  the  size  of  the 


field,  but  the  operation  of  exposing  the  sen- 
sitive surface  is  prolonged  in  consequence 
of  the  amount  of  light  thus  cut  off.  This 
decrease  of  power  by  the  use  of  diaphragms 
is  generally  in  the  proportion  of  1,  4,  8; 
thus,  as  an  illustration,  if  the  largest  open- 
ing gave  a  picture  in  one  second,  a  diaphragm 
with  an  opening  one-fourth  smaller  would 
require  four  times  as  long,  and  one-half  the 
size  eight  times  as  long  to  produce  the  same 
effect.     (See  Lens.) 

Spirit  Lamp.  A  lamp  for  burning  alco- 
hol ;  either  of  glass  or  Britannia  metal. 

Spirits  of  Wine.    (See  Alcohol.) 

Spots  on  the  Collodion  Film.  (See  Im- 
perfections in  Collodion  Negatives  and  Posi- 
tives.) 

Squeegee.  A  mounting  roller  or  print 
mounter;  a  small  rotating  roller  covered 
with  rubber,  supplied  with  a  handle  and 
used  for  mounting  prints;  still  better  are 
double  rollers. 

Stains.  (See  Imperfections  in  Collodion 
Negatives  and  Positives.) 

Stand.  Tripod,  a  light  but  firm  three- 
legged  frame,  which  can  be  lowered  or  raised, 
upon  which  the  camera  rests.  Can  be  folded 
up,  or  taken  apart  (see  Portable  Stand).  In 
placing  the  tripod,  when  about  to  take  a 
picture,  the  legs  are  arranged  about  equi- 
distant and  with  their  sharp  points  firmly 
fixed  in  the  ground,  one  leg  pointing  to- 
ward the  object  to  be  photographed,  the 
operator,  when  focussing,  taking  position 
between  the  others,  drawing  the  front  leg 
toward  himself,  when  he  wishes  to  point 
the  camera  higher,  and  placing  it  farther 
away  if  the  reverse. 

Stanotype.  A  simplification  of  the 
Woodbury  process,  inasmuch  as  in  this  pro- 
cess no  hydraulic  press  is  required,  only  a 
small  iron  hand-press,  with  overlapping 
rollers.  The  gelatine  relief-picture  is  pressed 
into  tin-foil,  from  which  the  prints  are 
made. 

Starch.  Amylum.  C5H10O5.  The  farina 
or  fecula  of  various  vegetables;  a  white 
substance  with  no  smell  and  very  little 
taste,  and  which,  when  squeezed  between 
the  fingers,  gives  a  very  peculiar  sound.  It 
forms  the  greater  portion  of  all  farinaceous 
substances.  It  is  insoluble  in  cold  water, 
alcohol,  or  ether;  but  if  boiling  water  is 
poured  upon  starch  rubbed  up  in  cold  water 
a  paste  or  jelly  is  formed,  very  nearly  trans- 
parent, which  is  used  for  mounting  photo- 
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graphs.  The  starch  contained  in  arrowroot  is 
the  purest,  giving,  when  boiled  in  water,  an 
almost  clear  solution.  Arrowroot  is  used  in 
the  preparation  of  arrowroot  paper.  Pure 
starch,  dissolved  in  boiling  water,  is  rendered 
insoluble  in  cold  water  by  drying.  This  prop- 
erty of  starch  is  useful  for  giving  a  perfect 
sizing  to  paper.  The  most  suitable  starch 
for  this  operation  is  obtained  by  the  boil- 
ing of  rice,  starch  from  which  remains  dis- 
solved in  the  boiling  water.  It  contains  at  the 
same  time  gluten,  which  renders  it  better 
than  the  starch  of  commerce.  By  adding 
the  mucilage  of  linseed  to  rice-water  in  the 
proportion  of  one-third,  a  still  firmer  sizing 
is  obtained.  Starch  has  a  very  great  affinity 
for  iodine,  and  almost  always  separates  it 
from  the  base  with  which  it  may  be  united. 
This  combination  communicates  a  blue  color 
to  starch,  and  it  is  this  property  which  ena- 
bles us  to  recognize  the  presence  of  iodine 
in  a  liquid  by  using  starch  as  a  test. 

Starch-Iodide  Test.  Employed  to  detect 
the  presence  of  hypo  soda  in  washing-waters. 
A  piece  of  starch  about  the  size  of  a  pea  is 
boiled  in  a  quarter  of  an  ounce  of  water 
until  a  clear  solution  is  obtained.  To  this 
is  added  one  drop  of  tincture  of  iodine,  pro- 
ducing a  dark-blue  color.  Fill  one  test-tube 
with  distilled  water,  and  a  second  with  the 
water  to  be  tested,  and  add  to  each  one  drop 
of  the  blue  solution.  Compare  the  two 
tubes,  and  if  the  blue  color  of  the  one  has 
disappeared  it  is  a  proof  that  hypo  soda  is 
present.  If  a  weak  solution  of  potassium 
iodide  (2  grains  in  a  pint  of  water)  is  brushed 
over  a  toned  and  fixed  print  at  the  back,  the 
appearance  of  a  blue  tint  will  indicate  the 
absence  of  hypo  soda. 

Star  Stop.  Diaphragms  in  the  form  of 
a  star,  used  with  objectives  showing  a  con- 
siderable decrease  of  illumination  from  the 
centre  to  the  edges  (wide  angles),  to  afford  a 
longer  exposure  in  the  weaker  parts  than  in 
the  middle  of  the  lens.  After  a  partial  ex- 
posure the  star-stop  is  moved  close  to  the 
centre  of  the  objective  till  fiill  exposure  is 
made.  The  rays  of  the  star  should  not  be 
wider  than  half  the  opening  of  the  smallest 
stop.  In  the  middle  of  the  star  a  black 
circle  is  left  of  about  two-thirds  of  the  diam- 
eter of  the  lens.  The  rays  are  so  long  as  to 
act  close  up  to  the  field  of  vision. 

Stearic  Glucose.  The  ordinary  glucose 
treated  with  stearic  acid  at  a  temperature  of 
250**  F.  for  forty  or  fifty  hours.    The  same 


result  is  obtained  when  cane-sugar  or 
treacle  is  substituted  for  ordinary  glucose. 
Stearic  glucose  is  a  neutral,  colorless,  solid 
substance,  of  a  waxy  consistence,  resembling 
stearin  in  appearance.  It  is  very  soluble 
in  ether  and  in  absolute  alcohol,  but  insolu- 
ble in  water.  When  it  is  shaken  up  in  alco- 
hol it  yields  an  opalescent  mixture  like  a 
weak  emulsion.  It  reduces  cupro-potassic 
tartrate,  and  becomes  strongly  colored  in 
contact  with  concentrated  sulphuric  acid. 
Heated  with  a  mixture  of  hydrochloric  acid 
and  alcohol,  it  is  decomposed  into  stearic 
ether,  fermentiscible  glucose  and  humoidal 
matter. 

Stebbing's  Still.  A  is  a  copper  boiler 
with  a  dome,  b  b^  two  funnel-shaped  holes 
in  which  are  inserted  corks,  c  a  small  hole 

Fig.  193. 


also  corked.  To  set  the  apparatus  at  work 
fill  up  the  boiler  with  the  exact  quantity  of 
water  which  the  large  bottle  D  can  hold. 
Fit  into  the  plug  b  the  condensing  apparatus 
E,  stop  up  the  holes  in  the  plugs  b^  c  with 
corks  and  light  the  fire  or  gas  under  the 
boiler.  By  looking  at  the  bottle,  d,  it  can 
easily  be  seen  how  much  the  water  has  dimin- 
ished in  the  boiler.  The  boiler  can  easily 
be  refilled  if  required,  by  taking  out  the 
cork  c  and  using  a  funnel  in  its  place. 
Water  containing  alcohol  may  be  distilled  in 
this  manner  also,  but  on  no  account  must 
water  containing  a  mixture  of  alcohol  and 
ether  be  so  distilled. 

Steel  Edge  for  Smoothing  Albumen 
Paper.  A  is  a  strip  of  steel  with  smoothly 
ground  edge  fastened  firmly  in  the  block  B 
to  the  table  D  by  means  of  the  under  clamp 
C.    The  strip  may  be,  say,  a  foot  long,  the 
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sensitized  paper  being  cut  to  size  for  use. 
It  is  drawn,  plain  side  down,  from  end  to 
end  over  the  steel  edge,  in  the  same  manner 
as  one  would  iron  a  ribbon  on  a  stove-pipe. 


Fig.  194. 
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In  this  manner  all  the  ragged  edges  of  the 
paper  are  removed  and  thus  prevented  from 
scratching  the  negatives. 

Steinbach  or  Saxe  Paper.  Photographic 
raw  or  plain  paper,  made  by  Steinbach  at 
Malmedy. 

Stenochromy.  A  method  of  coloring 
Woodbury  prints  devised  by  Mr.  Ingerstein. 
Not  now  used. 

Stenope  Finder.  It  consists  of  a  stenope 
having  four  openings  on  a  turning-plate  ;  to  ' 
these  four  openings  correspond  four  simple 
lenses,  suitably  diaphragmed  and  of  focal 
length  corresponding  to  the  distances  in 
which  the  maximum  sharpness  of  each  of 
the  openings  is  found,  the  openings  most 
used  being  of  three-tenths,  five-tenths,  four- 
tenths,  and  six-tenths  of  a  millimetre ;  the 
lenses  have  respectively  eleven,  twenty, 
thirty,  and  forty-five  centimetres  of  focal 
length.  The  plate  is  placed  by  means  of  a 
lens,  and  a  figure  shows  itself  at  a  little 
window,  indicating  the  corresponding  open- 
ing marked  with  the  same  figure.  It  suffices 
to  turn  the  plate  to  bring  this  opening  to  its 
place  and  mask  the  lenses  at  the  time.  It 
IS  evident  that  these,  not  being  intended  to 
produce  the  image  on  the  sensitive  plate, 
need  not  be  achromatic,  and  consequently 
their  use  can  only  increase  the  price  of  the 
apparatus,  but  to  an  insignificant  degree. 
23 
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The  time  of  exposure  presents  much  less 
difficulty  than  with  objectives. 
Sterebgrams    (Stereographs.)       Names 

iven  to  ])hotographic  stereoscopic  pictures, 
wo  similar  pictures  mounted  upon  one  card- 
board, by  viewing  which  in  the  stereoscope 
a  single  picture  in  strong  relief  is  produced. 
(See  Stereoscopic  Printing.) 

Stereography.  The  art  of  producing 
stereographs  or  pictures  to  be  seen  in  relief 
in  the  stereoscope.  The  art  of  stereography 
has  been  a  subject  of  considerable  contro- 
versy among  writers  on  photography,  but  the 
discussions  which  have  been  the  consequence 
have  introduced  such  improvements  into  the 
practical  methods  that  it  has  become  nar- 
rowed down  to  definite  limits.  The  manipu- 
lations in  stereography  are  the  same  with 
the  binocular  camera  as  for  single  nega- 
tives. (See  Stereoscopic  Angle;  Stereoscopic 
Chmera;  Stereoscopic  Printing;  Stereoscopic 
Slides;  Stereoscopic  Transparencies ^  and  Stereo- 
scopic Vision. 

Stereo-Photography.  Stereoscopic  pho- 
tography. The  making  of  stereoscopic  pic- 
tures by  means  of  photography.  The  ex- 
posure is  made  with  a  stereoscopic  camera,  but 
can  ajso  be  made  with  a  common  camera  if, 
after  the  first  exposure,  it  is  moved  sideways 
a  certain  distance  corresponding  to  the  space 
or  distance  between  the  axis  of  the  eyes.  In 
mounting,  the  picture  taken  on  the  right 
side  must  be  placed  on  the  right,  and  the 
one  taken  on  the  left  side,  on  the  left  of  the 
mount.  When  a  larger  number  of  prints  is 
required,  some  cut  the  negative  in  two,  in- 
terchange the  halves  and  fasten  them  upon 
a  clean  glass  plate. 

Stereoscope.    An  optical  instrument  for 
representing,  in  apparent  relief  and  solidity, 
all  natural  objecte  and  all  groups  or  com- 
binations of  objects,  by  uniting  into  one  image 
two  plane  representations  of  those  objects  or 
groups  as  seen  by  each  eye  separately.     In 
its   most  general  form  the  stereoscope  is  a 
binocular  instrument,  that  is,  is  applied   to 
both  eyes ;  but  in  two  of  its  forms  it  is  mon- 
j  ocular,  or  applied  only  to  one  eye,  though  the 
!  use  of  the  other  eye,  without  any  instru- 
I  mental  aid,  is  necessary  in    the    combina- 
I  tion  of  the  two  plane  pictures,  or  of  one 
!  plane  picture  and  its  reflected  image.     The 
stereoscope,  therefore,  cannot,  like  the  tele- 
scope and  microscope,  be  used  by  persons 
who  have  lost  the  use  of  one  eye,  ana  its  re- 
markable effects  cannot  be  properly  appre- 
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ciated  by  those  whose  eyes  are  not  equally 
good. 

When  the  artist  represents  living  objects, 
or  groups  of  them,  and  delineates  buildings 
or  landscapes,  or  when  he  copies  from  statues 
or  models,  he  produces  apparent  solidity, 
and  difference  of  distance  from  the  eye,  by 
light  and  shade,  by  the  diminished  size  of 
known  objects  as  regulated  by  the  princi- 
ples of  geometrical  perspective,  and  by  those 
variations  in  distinctness  and  color  which 
constitute  what  has  been  called  aerial  per- 
spective. But  when  all  these  appliances 
have  been  used  in  the  most  skilful  manner, 
and  art  has  exhausted  its  powers,  we  sel- 
dom, if  ever,  mistake  the  plane  picture  for 
the  solid  which  it  represents.  The  two  eyes 
scan  its  surface,  and  by  their  distance-giv- 
ing power  indicate  to  the  observer  that  every 
point  of  the  picture  is  nearly  at  the  same 
distance  from  his  eye.  But  if  the  observer 
closes  one  eye,  and  thus  deprives  himself  of 
the  power  of  determining  differences  of  dis- 
tance by  the  convergency  of  the  optical 
axes,  the  relief  of  the  picture  is  increased. 
When  the  pictures  are  truthful  photographs, 
in  which  the  variations  of  light  and  shade 
are  perfectly  represented,  a  very  consider- 
able degree  of  relief  and  solidity  is  thUs  ob- 
tained ;  and  when  we  have  practised  for  a 
while  this  species  of  monocular  vision,  the 
drawing,  whether  it  be  of  a  statue,  a  living 
figure,  or  a  building,  will  appear  to  rise  in 
its  different  parts  from  the  canvas,  though 
only  to  a  limited  extent. 

In  these  observations  we  refer  chiefly  to 
ordinary  drawings  held  in  the  hand,  or  to 
portraits  and  landscapes  hung  in  rooms  and 
galleries,  where  the  proximity  of  the  ob- 
server, and  lights  from  various  directions, 
reveal  the  surface  of  the  paper  or  the  can- 
vas; for  in  panoramic  and  dioramic  represen- 
tations, where  the  light,  concealed  from  the 
observer,  is  introduced  in  an  oblique  direc- 
tion, and  where  the  distance  of  the  picture 
is  such  that  the  convergency  of  the  optic 
axes  loses  much  of  its  distance-giving  power, 
the  illusion  is  very  perfect,  especially  when 
aided  by  correct  geometrical  and  aerial  per- 
spective. But  when  the  panorama  is  illu- 
minated by  light  from  various  directions, 
and  the  slightest  motion  imparted  to  the 
canvas,  its  surface  becomes  distinctly  visible, 
and  the  illusion  instantly  disappears. 

The  effects  of  stereoscopic  representation 
are  of  a  very  different  kind,  and  are  pro- 


duced by  a  very  different  cause.  The  sin- 
gular relief  which  it  imparts  is  independent 
of  light  and  shade,  and  of  geometrical  as  well 
as  of  aerial  perspective.  These  important 
accessories,  so  necessary  in  the  visual  per- 
ception of  the  drawings  in  piano,  avail  noth- 
ing in  the  evolution  of  their  relievo,  or  third 
dimension.  They  add,  doubtless,  to  the 
binocular  pictures;  but  the  stereoscopic 
creation  is  due  solely  to  the  superposition  of 
the  two  plane  pictures  by  the  optical  appa- 
ratus employed,  and  to  the  distinct  and  in- 
stantaneous perception  of  distance  by  the 
convergency  of  the  optic  axes  upon  the  simi- 
lar points  of  the  two  pictures  which  the 
stereoscope  has  united. 

If  we  close  one  eye  while  looking  at  photo- 
graphic pictures  in  the  stereoscope,  the  per- 
ception of  relief  is  still  considerable,  and  ap- 
proximates to  the  binocular  representation ; 
but  when  the  pictures  are  mere  diagrams  con- 
sisting of  white  lines  upon  a  black  ground, 
or  black  lines  upon  a  white  ground,  the  re- 
lief is  instantly  lost  by  the  shutting  of  the 
eye ;  it  is  only  with  such  binocular  pictures 
that  we  see  the  true  power  of  the  stereo- 
scope. 

As  an  amusing  and  useful  instrument  the 
stereoscope  derives  much  of  its  value  from 
photography.  The  most  skilful  artist  would 
have  been  incapable  of  delineating  two  equal 
representations  of  a  figure  or  a  landscape  as 
seen  by  two  eyes,  or  as  viewed  from  two 
different  points  of  sight;  but  the  binocular 
camera,  when  rightly  constructed,  enables 
'  us  to  produce  and  to  multiply  photographi- 
cally the  pictures  which  we  require,  with  all 
the  perfection  of  that  interesting  art.  With 
this  instrument,  indeed,  even  before  the  in- 
vention of  the  daguerrotype  and  the  Tal- 
botype,  we  might  have  exhibited  temporarily 
upon  ground-glass,  or  suspended  in  the  air, 
the  most  perfect  stereoscopic  creations,  by 
placing  a  stereoscope  behind  the  two  dis- 
similar pictures  formed  by  the  camera. 

When  we  look  with  both  eyes  open  at  a 
sphere,  or  any  other  solid  object,  we  see  it 
by  uniting  into  one,  two  pictures,  one  as  seen 
by  the  right,  and  the  other  as  seen  by  the 
left  eye.  If  we  hold  up  a  thin  book  perpen- 
dicularly, and  midway  between  both  eyes, 
we  see  distinctly  the  back  of  it  and  both  sides 
with  the  eyes  open.  When  we  shut  the 
right  eye  we  see  with  the  left  eye  the  back 
of  the  book  and  the  left  side  of  it,  and  when 
we  shut  the  left  eye  we  see  with  the  right 
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eye  the  back  of  it  and  the  right  side.  The 
picture  of  the  book,  therefore,  which  we  see 
with  both  eyes,  consists  of  two  dissimilar 
pictures  united,  namely,  a  picture  of  the 
back  and  left  side  of  the  book  as  seen  by  the 
left  eye,  and  a  picture  of  the  back  and  right 
side  of  the  book  as  seen  by  the  right  eye. 

In  this  experiment  with  the  book,  and  in 
all  cases  where  the  object  is  near  the  eye, 
we  not  only  see  different  pictures  of  the  same 
object,  but  we  see  different  things  with  each 
eye.  Those  who  wear  spectacles  see  only 
the  left-hand  spectacle-glass  with  the  left 
eye,  on  the  left  side  of  the  face,  while  with 
the  right  eye  they  see  only  the  right-hand 
spectacle-glass  on  the  right  side  of  the  face, 
both  glasses  of  the  spectacles  being  seen 
united  midway  between  the  eyes,  or  above 
the  nose,  when  both  eyes  are  open.  It  is, 
therefore,  a  fact  well  known  to  every  person 
of  common  sagacity  that  the  pictures  of  bodies 
seen  by  both  eyes  are  formed  by  the  union  of 
two  dissimilar  pictures  formed  by  each. 

This  palpable  truth  was  known  and  pub- 
lished by  ancient  mathematicians.  Euclid 
knew  it  more  than  two  thousand  years  ago. 

More  than  fifteen  hundred  years  ago,  the 
celebrated  physician  Galen  treated  the  sub- 
ject of  binocular  vision  more  fully  than 
Euclid.  In  the  twelfth  chapter  of  the  tenth 
book  of  his  work.  On  the  Use  of  the  Different 
Parts  of  the  Human  Body,  he  has  described 
with  great  minuteness  the  various  phe- 
nomena which  are  seen  when  we  look  at 
bodies  with  both  eyes,  and  alternately  with 
the  right  and  the  left.  He  shows,  by  dia- 
grams, that  dissimilar  pictures  of  a  body  are 
seen  in  each  of  these  three  modes  of  view- 
ing it;  and  after  finishing  his  demonstra- 
tion, he  adds : 

"But  if  any  person  does  not  understand 
these  demonstrations  by  means  of  lines,  he 
will  finally  give  his  assent  to  them  when  he 
has  made  the  following  experiment:  Stand- 
ing near  a  column,  and  shutting  each  of  the 
eyes  in  succession;  when  the  right  eye  is 
shut,  some  of  those  parts  of  the  column 
which  were  previously  seen  by  the  right  eye 
on  the  right  side  of  the  column,  will  not  now 
be  seen  by  the  left  eye;  and  when  the  left 
eye  is  shut  some  of  those  parts  which  were 
formerly  seen  by  the  left  eye  on  the  left  side 
of  the  column,  will  not  now  be  seen  by  the 
right  eye.  But  when  we,  at  the  same  time, 
open  both  eyes,  both  these  will  be  seen,  for 
a  greater  part  is  concealed  when  we  look 


with  either  of  the  two  eyes,  than  when  we 
look  with  both  at  the  same  time." 

In  such  distinct  and  unambiguous  terms, 
intelligible  to  the  meanest  capacity,  does 
this  illustrious  writer  announce  the  funda- 
mental law  of  binocular  vision— the  grand 
principle  of  the  stereoscope,  namely,  the  pic- 
ture of  the  solid  column  which  we  see  with  both 
eyes  is  composed  of  two  dissimilar  pictures,  as 
seen  by  each  eye  separately.  As  the  vision  of 
the  solid  column,  therefore,  was  obtained  by 
the  union  of  these  dissimilar  pictures,  an  in- 
strument only  was  wanted  to  take  such  pic- 
tures, and  another  to  combine  them.  The 
binocular  photographic  camera  was  the  one 
instrument,  and  the  stereoscope  the  other. 

The  subject  of  binocular  vision  was  studied 
by  various  optical  writers  who  have  flour- 
ished since  the  time  of  Galen.  Baptista 
Porta,  one  of  the  most  eminent  of  them,  re- 
peats, in  his  work  On  Refraction,  the  propo- 
sitions of  Euclid  on  the  vision  of  a  sphere 
with  one  and  both  eyes,  and  he  cites  from 
Galen  the  very  passage  which  we  have  given 
above  on  the  dissimilarity  of  the  three  pic- 
tures seen  by  each  eye  and  by  both.  Be- 
lieving that  we  see  only  with  one  eye  at  a 
time,  he  denies  the  accuracy  of  Euclid's 
theorems,  and  while  he  admits  the  correct- 
ness of  the  observations  of  Galen,  he  en- 
deavors to  explain  them  upon  other  princi- 
ples. 

In  illustrating  the  views  of  Galen  on  the 
dissimilarity  of  the  pictures  which  are  re- 
quisite in  binocular  vision,  he  employs  a 
much  more  distinct  diagram  than  that  which 

Fig.  195. 


is  given  by  the  Greek  physician.  "Let  A  "(Fig. 
195),  he  says,"  be  the  pupil  of  the  right  eye,  b 
that  of  the  left,  and  d  c  the  body  to  be  seen. 
When  we  look  at  the  object  with  both  eyes 
we  see  D  c,  while  with  the  left  eye  we  see  e  f, 
and  with  the  right  eye  o  h.    But  if  it  is  seen 
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with  one  eye,  it  will  be  seen  otherwise,  for 
when  the  left  eye,  b,  is  shut,  the  body  c  d,  on 
the  left  side,  will  be  seen  in  H  g  ;  but  when 
the  right  eye  is  shut,  the  body  c  d  will  be 
seen  in  f  e;  whereas,  when  both  eyes  are 
opened  at  the  same  time,  it  will  be  seen  in 
C  D."  These  results  are  then  explained  by 
copying  the  passage  from  Galen,  in  which  he 
supposes  the  observer  to  repeat  these  ex- 
periments when  he  is  looking  at  a  solid 
column. 

In  looking  at  this  diagram,  we  recognize 
at  once  not  only  the  principle,  but  the  con- 
struction of  the  stereoscope.  The  double 
stereoscopic  picture  or  slide  is  represented 
by  H  E ;  the  right-hand  picture,  or  the  one 
seen  by  the  right  eye,  by  h  f  :  the  left-hand 
picture,  or  the  one  seen  by  the  left  eye,  by 
G  e;  and  the  picture  of  the  solid  column  in 
ftill  relief  by  d  c,  as  produced  midway  be- 
tween the  other  two  dissimilar  pictures,  H  f 
and  G  E,  by  their  union,  precisely  as  in  the 
stereoscope. 

Galen,  therefore,  and  the  Neapolitan  phil- 
osopher, who  has  employed  a  more  distinct 
diagram,  certainly  knew  and  adopted  the 
fundamental  principle  of  the  stereoscope; 
and  nothing  more  was  required,  for  produc- 
ing pictures  in  full  relief,  than  a  simple  in- 
strument for  uniting  H  F  and  G  E,  the  right 
and  left  hand  dissimilar  pictures  of  the 
column. 

In  the  treatise  on  painting  which  he  left 
behind  him  in  MS.,  Leonardo  da  Vinci 
has  made  a  distinct  reference  to  the  dissimi- 
larity of  the  pictures  seen  by  each  eye  as  the 
reason  why  "  a  painting,  though  conducted 
with  the  greatest  art,  and  finished  to  the  last 
perfection,  both  with  regard  to  its  contours, 
its  lights,  it  shadows,  and  its  colors,  can 
never  show  a  relievo  equal  to  that  of  the 
natural  objects,  unless  these  be  viewed  at  a 
distance  and  with  a  single  eye,"  which  he 
thus  demonstrates.  "  If  an  object  c  ( Fig.  196) 
be  viewed  by  a  single  eye  at  a,  all  objects  in 
the  space  behind  it — included,  as  it  were,  in 
a  shadow  E  c  F,  cast  by  a  candle  A — are  in- 
visible to  an  eye  at  A ;  but  when  the  other 
eye  at  b  is  open,  part  of  these  objects  become 
visible  to  it;  those  only  being  hid  from  both 
eyes  that  are  included,  as  it  were,  in  the 
double  shadow  c  d,  cast  by  two  lights  at  A 
'  and  B  and  terminated  in  d  ;  the  angular 
space  F  D  G,  beyond  d,  being  always  visible 
to  both  eyes.  And  the  hidden  space  c  d  is 
80  much  the  shorter  as  the  object  c  is  smaller 


and  nearer  to  the  eyes.  Thus  he  observes 
that  the  object  c,  seen  with  both  eyes,  be- 
comes, as  it  were,  transparent,  according  to 
the  usual  definition  of  a  transparent  thing, 


Fig.  196. 


namely,  that  which  hides  nothing  beyond  it. 
But  this  cannot  happen  when  an  object, 
whose  breadth  is  bigger  than  that  of  the 
pupil,  is  viewed  by  a  single  eye.  The  truth 
of  this  observation  is,  therefore,  evident,  be- 
cause a  painted  figure  intercepts  all  the  space 
behind  its  apparent  place,  so  as  to  preclude 
the  eyes  from  the  sight  of  every  part  of  the 
imaginary  ground  behind  it."  "Hence," 
continues  Dr.  Smith,  "we  have  one  help  to 
distinguish  the  place  of  a  near  object  more 
accurately  with  both  eyes  than  with  one,  inso- 
much as  we  see  it  more  detached  from  other 
objects  beyond  it,  and  more  of  its  own  surface, 
especially  if  it  be  roundish.^'' 

We  have  quoted  this  passage,  not  from  its 
proving  that  Leonardo  da  Vinci  was  ac- 
quainted with  the  fact  that  each  eye.  A,  b, 
sees  dissimilar  pictures  of  the  sphere  c,  but 
because  it  has  been  referred  to  by  Mr. Wheat- 
stone  as  the  only  remark  on  the  subject  t)f 
binocular  vision  which  he  could  find  "  after 
looking  over  the  works  of  many  authors 
who  might  be  expected  to  have  made  them." 
We  think  it  quite  clear,  however,  that  the 
Italian  artist  knew  as  well  as  his  commen- 
tator, Dr.  Smith,  that  each  eye,  A  and  b, 
sees  dissimilar  parts  of  the  sphere  c.  It  was 
not  his  purpose  to  treat  of  the  binocular 
pictures  of  c,  but  his  figure  proves  their  dis- 
similarity. 

The  subject  of  binocular  vision  was  suc- 
cessfully studied  by  Francis  Aguillon  or 
Aguillonius,  a  learned  Jesuit,  who  published 
his  Optics  in  1613.  In  the  first  book  of  his 
work,  where  he  is  treating  of  the  vision  of 
solids  of  all  forms  {de  genere  illorum  quce 
TO.  are  pea  {ta  sterea)  nunciipantur),  he  has  some 
difficulty  in  explaining — and  fails  to  do  it— 
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why  the  two  dissimilar  pictures  of  a  solid, 
seen  by  each  eye,  do  not,  when  united,  cive 
a  confused  and  imnerfect  view  of  it.  This 
discussion  is  appenaed  to  the  demonstration 
of  the  theorem,  "  that  when  an  object  is 
seen  with  two  eyes,  two  ootical  pyramids  are 
formed  whose  common  base  is  the  object 
itself,  and  whose  vertices  are  in  the  eyes," 
and  is  as  follows : 

"  When  one  object  is  seen  with  two  eyes, 
the  angles  at  the  verticals  of  the  optical 
pyramids  (namely,  haf,  gbe,  in  Fig.  195), 
are  not  always  equal,  for  beside  the  direct 
view  in  which  the  pyramids  ought  to  be 
equal,  into  whatever  direction  both  eyes  are 
turned,  they  receive  pictures  of  the  object 
under  unequal  angles,  the  greatest  of  which 
is  that  which  is  terminated  at  the  nearer  eye, 
and  the  lesser  that  which  regards  the  remoter 
eye.  This,  I  think,  is  perfectly  evident; 
but  I  consider  it  as  worthy  of  admiration, 
how  it  happens  that  bodies  seen  by  both  eyes 
are  not  all  confused  and  shapeless,  though 
we  view  them  by  the  optical  axes  fixed  on 
the  bodies  themselves.  For  greater  bodies, 
seen  under  greater  angles  appear  lesser  bodies 
under  lesser  angles.  If,  therefore,  one  and 
the  same  body  which  is  in  reality  greater 
with  one  eye,  is  seen  less  on  account  of  the 
inequality  of  the  angles  in  which  the  pyra- 
mids are  terminated  (namely,  H  A  F,  G  B  e.  Fig. 
195),  the  body  itself  must  assuredly  be  seen 
greater  or  less  at  the  same  time,  and  to  the 
same  person  that  views  it ;  and,  therefore, 
since  the  images  in  each  eye  are  dissimilar 
{minime  sibi  congruunt)  the  representation  of 
the  object  must  appear  confused  and  dis- 
turbed {confma  ac  perturbata)  to  the  primary 
sense." 

"  This  view  of  the  subject,"  he  continues, 
"is  certainly  consistent  with  reason,  but, 
what  is  truly  wonderful,  is  that  it  is  not  cor- 
rect, for  bodies  are  then  seen  clearly  and 
distinctly  with  both  eyes  when  the  optic 
axes  are  converged  upon  them.  The  reason 
of  this,  I  think,  is,  that  the  bodies  do  not 
appear  to  be  single,  because  the  apparent 
images,  which  are  formed  from  each  of  them 
in  separate  eyes  exactly  coalesce  {&ibi  mutuo 
exacte  congruunt),  but  because  the  common 
sense  imparts  its  aid  equally  to  each  eye, 
exerting  its  own  power  equally  in  the  same 
manner  as  the  eyes  are  converged  by  means 
of  their  optical  axes.  Whatever  body,  there- 
fore, each  eye  sees  with  the  eyes  conjoined, 
the  common  sense  makes  a  single  motion. 


not  composed  of  the  two  which  belong  to 
each  eye,  but  belonging  and  accommodated 
to  the  imaginative  faculty  to  which  it  (the 
common  sense)  assigns  it.  Though,  there- 
fore, the  angles  of  the  optical  pyramids  which 
proceed  from  the  same  object  to  the  two 
eyes,  viewing  it  obliquely,  are  inequal,  and 
though  the  object  appears  greater  to  one  eye 
and  less  to  the  other,  yet  the  same  difference 
does  not  pass  into  the  primary  sense  if  the 
vision  is  made  only  by  the  axes,  as  we  have 
said,  but  if  the  axes  are  converged  on  this 
side  or  on  the  other  side  of  the  body,  the 
image  of  the  same  body  will  be  seen  double, 
as  we  shall  show  in  Book  IV.,  on  the  falla- 
cies of  vision,  and  the  one  image  will  appear 
greater  and  the  other  less  on  account  of  the 
inequality  of  the  angles  under  which  they 
are  seen." 

Such  is  Aguillonius'  theory  of  binocular 
vision,  and  of  the  union  of  the  two  dissimi- 
lar pictures  in  each  eye  by  which  a  solid 
body  is  seen.  It  is  obviously  more  correct 
than  that  of  Dr.  Whewell  and  Mr.  Wheat- 
stone.  Aguillonius  affirms  it  to  be  contrary 
to  reason  that  two  dissimilar  pictures  can  be 
united  into  a  clear  and  distinct  picture,  as 
they  are  actually  found  to  be,  and  he  is 
therefore  driven  to  call  in  the  aid  of  what 
does  not  exist,  a  common  sense,  which  recti- 
fies the  picture.  Dr.  Whewell  and  Mr. 
Wheatstone  have  cut  the  Gordian  knot  by 
maintaining  what  is  impossible,  that  in  bin- 
ocular and  stereoscopic  vision  a  long  line 
is  made  to  coincide  with  a  short  one,  and  a 
large  surface  with  a  small  one ;  and  in  place 
of  conceiving  this  to  be  done  by  a  common 
sense  overruling  optical  laws,  as  Aguillonius 
supposes,  they  give  to  the  tender  and  pulpy 
retina,  the  recipient  of  ocular  pictures,  the 
strange  power  of  contracting  or  expanding 
itself  in  order  to  equalize  unequal  lines  and 
inequal  surfaces  I 

In  his  fourth  and  very  interesting  book, 
on  the  fallacies  of  distance,  magnitude,  posi- 
tion, and  figure,  Aguillonius  resumes  the 
subject  of  the  vision  of  solid  bodies.  He 
repeats  the  theorems  of  Euclid  and  Gassendi 
on  the  vision  of  the  sphere  showing  how 
much  of  it  is  seen  by  each  eye,  and  by  both, 
whatever  be  the  size  of  the  sphere  and  the 
distance  of  the  observer.  At  the  end  of  the 
theorems,  in  which  he  demonstrates  that 
when  the  diameter  of  the  sphere  is  equal  to 
the  distance  between  the  eyes  we  see  ex- 
actly a  hemisphere,  he  gives  the  annexed 
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drawing  (Fig.  197)  of  the  mode  in  which  the 
sphere  is  seen  by  each  eye,  and  by  both. 

In  this  diagram  E  is  the  right  eye  and  D 
the  left,  c  H  F I  the  section  of  that  part  of  the 
sphere  b  c  which  is  seen  by  the  right  eye  E, 
B  H  G  A  the  section  of  the  part  which  is  seen 
by  the  left  eye  D,  and  b  l  c  the  half  of  the 
great  circle  which  the  section  of  the  sphere 
as  seen  by  both  eyes.  These  three  pictures 
of  the  solids  are  all  dissimilar.  The  right 
eye  e  does  not  see  the  part  BLCGAirof  the 
sphere ;  the  left  eye  does  not  see  the  part 
B  L  c  G  A,  while  the  part  seen  with  both  eyes  is 
the  hemisphere  b  l  c  G  F,  the  dissimilar  seg- 
ments B  F  G,  c  G  F  being  united  in  its  vision. 

Fig.  197. 


After  demonstrating  his  theorems  on  the 
vision  of  spheres  with  one  and  both  eyes. 
Aguillonius  informs  us,  before  he  proceeds 
to  the  vision  of  cylinders,  that  it  is  agreed 
upon  that  it  is  not  merely  true  with  the 
sphere,  but  also  with  the  cylinder,  the  cone, 
and  all  bodies  whatever,  that  the  part  which 
is  seen  is  comprehended  by  tangent  rays 
such  as  e B,  EC  for  the  right  eye,  in  Fig. 
197.  "  For,"  says  he,  "  since  these  tangent 
lines  are  the  outermost  of  all  those  which 
can  be  drawn  to  the  proposed  body  from  the 
same  point,  namely,  that  in  which  the  eye 
is  understood  to  be  placed,  it  clearly  follows 
that  the  part  of  the  body  which  is  seen  must 
be  contained  by  the  rays  touching  it  on  all 
sides.  For  in  this  part  no  point  can  be 
found  from  which  a  right  line  cannot  be 
drawn  to  the  eye,  by  which  the  correct  visi- 
ble form  is  brought  out." 

Optical  writers  who  lived  after  the  time  of 
Aguillonius  seem  to  have  considered  the 
subject  of  binocular  vision  as  exhausted  in 
his  admirable  work.  Gassendi,  though  he 
treats  the  subject  very  slightly,  and  without 
any  figures,  tells  us  that  we  see  the  left  side 
of  the  nose  with  the  left  eye,  and  the  right 
side  of  it  with  the  right  eye— two  pictures 


sufficiently  dissimilar.  Andrew  Tacquet, 
though  he  quotes  Aguillonius  and  Gassendi 
on  the  subject  of  seeing  distances  with  both 
eyes,  says  nothing  on  the  binocular  vision 
of  solids;  and  Smith,  Harris,  and  Porter- 
field  only  touch  upon  the  subject  incident- 
ally. In  commenting  on  the  passage  which 
we  have  already  quoted  from  Leonardo  da 
Vinci,  Dr.  Smith  says,  "  Hence  we  have  only 
one  help  to  distinguish  the  place  of  a  near 
object  more  accurately  with  both  eyes  than 
with  one ,  inasmuch  as  we  see  it  more  de- 
tached from  other  objects  beyond  it,  and 
more  of  its  own  surface,  especially  if  it  be 
roundish.''^  If  any  further  evidence  were 
required  that  Dr.  Smith  was  acquainted  with 
the  dissimilarity  of  the  images  of  a  solid 
seen  by  each  eye,  it  will  be  found  in  his  ex- 
periment with  a  "long  ruler  placed  be- 
tween the  eyebrows,  and  extended  directly 
forward  with  its  flat  sides  respecting  the 
right  hand  and  the  left."  "  By  directing 
the  eyes  to  a  remote  object,"  he  adds,  "  the 
right  side  of  the  ruler  seen  by  the  right  eye 
will  appear  on  the  left  hand,  and  the  left 
side  on  the  right  hand,  as  represented  in  the 
figure." 

In  his  treatise  on  Optics  published  in  1775 
Mr.  Harris,  when  speaking  of  the  visible  or 
apparent  figures  of  objects,  observes  that 
"We  have  other  helps  for  distinguishing 
prominences  of  small  parts  besides  those  by 
which  we  distinguish  distances  in  general — 
as  their  degrees  of  light  and  shade,  and  the 
prospect  we  have  round  them.  And  by  the 
parallax,  on  account  of  the  distance  betwixt  our 
eyes,  we  can  distinguish  besides  the  front  part 
of  the  two  sides  of  a  near  object  not  thicker 
than  the  said  distance,  and  this  gives  a  visible 
relievo  to  such  objects  which  helps  greatly  to 
raise  or  detach  them  from  the  plane  in  which 
they  lie.  Thus  the  nose  on  a  face  is  more  re- 
markably raised  by  our  seeing  both  sides  of  it 
at  once.^^  That  is,  the  relievo  is  produced  by 
the  combination  of  the  two  dissimilar  pictures 
given  by  each  eye. 

Without  referring  to  a  figure  given  by  Dr. 
Porterfield,  in  which  he  actually  gives  draw- 
ings of  an  object  as  seen  by  each  eye  in  bin- 
ocular vision,  the  one  exhibiting  the  object 
as  seen  endwise  by  the  right  eye,  and  the 
other  the  same  object  as  seen  laterally  by 
the  left  eye,  we  mav  appeal  to  the  experi- 
ence of  every  optical,  or  even  of  every  ordi- 
nary observer,  in  support  of  the  fact,  that 
the  dissimilarity  of  the  pictures  in  each  eye, 
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by  which  we  see  solid  objects,  is  known  to 
thase  who  have  never  reaci  it  in  Galen,  Bap- 
tista  Porta,  or  Aguillonius.  Who  has  not  ob- 
served the  fact  mentioned  by  Gassendi  and 
Harris,  that  his  left  eye  sees  only  the  left 
side  of  his  nose,  and  his  right  eye  the 
right  side,  two  pictures  suflSciently  dissimi- 
lar. Who  has  not  noticed,  as  well  as  Dr. 
Smith,  that  when  they  look  at  any  thin, 
flat  body,  such  as  a  thin  book,  they  see  both 
sides  of  it — the  left  eye  only  the  left  side  of  it, 
and  the  right  eye  only  the  right  side,  while  the 
back,  or  the  part  nearest  the  face,  is  seen  by 
each  eye,  and  both  the  sides  and  the  back 
by  both  the  eyes  ?  What  student  of  perspec- 
tive is  there— master  or  pupil,  male  or 
female — who  does  not  know,  as  certainly  as 
he  knows  his  alphabet,  that  the  picture  of  a 
chair  or  table,  or  anything  else,  drawn  from 
one  point  of  sight,  or  as  seen  by  one  eye 
placed  in  that  point  is  necessarily  dissimilar 
to  another  drawing  of  the  same  object  taken 
from  another  point  of  sight,  or  as  seen  by 
the  other  eye  placed  in  a  point  of  two  and  a 
half  inches  distant  from  the  first  ?  If  such  a 
person  is  to  be  found,  we  might  then  admit 
that  the  dissimilarity  of  the  pictures  in  each 
eye  was  not  known  to  every  student  of  per- 
spective. 

Such  was  the  state  of  our  knowledge  of 
binocular  vision  when  two  individuals,  Mr. 
Wheatstone  and  Mr.  Elliott,  a  teacher  of 
mathematics  in  Edinburgh,  were  directing 
their  attention  to  the  subject.  Mr  Wheat- 
stone  communicated  an  important  paper  on 
the  "Physiology  of  Vision"  to  the  British 
Association  at  'Newcastle  in  August,  1838, 
and  exhibited  an  instrument  called  a  stereo- 
scope, by  which  he  united  the  two  dissimilar 
pictures  of  solid  bodies,  the  ra  aripea  {ta  sterea 
of  Aguillonius),  and  thus  reproduced,  as  it 
were,  the  bodies  themselves.  Mr.  Wheat- 
stone's  paper  on  the  subject,  which  had  been 
previously  read  at  the  Royal  Society  on  the 
21st  of  June,  was  printed  in  their  Transac- 
tions ioTim^. 

Mr.  Elliott  was  led  to  the  study  of  binocu- 
lar vision  in  consequence  of  having  written 
an  essay,  as  early  as  1823,  for  the  class  of 
logic  in  the  University  of  Edinburgh,  "  On 
the  Means  by  which  We  Obtain  our  Know- 
ledge of  Distances  by  the  Eye."  .  Ever  since 
that  date  he  was  familiar  with  the  idea  that 
the  relief  of  solid  bodies  seen  by  the  eye  was 
produced  by  the  union  of  the  dissimilar  pic- 
tures of  them  in  each  eye,  but  he  never 


imagined  that  this  idea  was  his  own,  believ- 
ing that  it  was  known  Ui  every  student  of 
vision.  Previous  to  or  during  the  year  1834, 
he  had  resolved  to  construct  an  instrument 
for  uniting  two  dissimilar  pictures,  or  of 
constructing  a  stereoscope;  out  he  delayed 
doing  this  till  the  year  1839,  when  he  was 
requested  to  prepare  an  original  communica- 
tion for  the  Polytechnic  Society,  which  had 
been  recently  established  in  Liverpool.  He 
was  thus  induced  to  construct  the  instru- 
ment which  he  had  projected,  and  he  ex- 
hibited it  to  his  friends,  Mr.  Richard  Adie, 
optician,  and  Mr.  George  Hamilton,  lec- 
turer on  chemistry  in  Liverpool,  who  bear 
testimony  to  its  existence  at  that  date.  This 
simple  stereoscope,  without  lenses  or  mirrors, 
consisted  of  a  wooden  box  eighteen  inches 
long,  seven  broad,  and  four  and  a  half  deep, 
and  at  the  bottom  of  it,  or  rather  its  further 
end,  was  placed  a  slide  containing  two  dis- 
similar pictures  of  a  landscape  as  seen  by 
each  eye.  Photography  did  not  then  exist, 
to  enable  Mr.  Elliott  to  produce  two  views 
of  the  same  scene,  as  seen  by  each  eye,  but 
he  drew  a  transparency  of  a  landscape  with 
three  distances.  T\iq  first  and  most  remote 
was  the  moon  and  the  sky,  and  a  stream  of 
water  from  which  the  moon  was  reflected, 
the  two  moons  being  placed  nearly  at  the 
distance  of  the  two  eyes,  or  two  and  a  half 
inches,  and  the  two  reflected  moons  at  the 
same  distance.  The  second  distance  was 
marked  by  an  old  cross  about  a  hundred  feet 
off";  and  the  third  distance  by  the  withered 
branch  of  a  tree,  thirty  feet  from  the  ob- 
server. In  the  right-hand  picture,  one  arm 
of  the  cross  just  touched  the  disc  of  the 
moon,  while,  in  the  left  one,  it  projected  over 
one-third  of  the  disc.  The  branch  of  the 
tree  touched  the  outline  of  a  distant  hill  in 
the  one  picture,  but  was  "  a  full  moon's 
breadth"  from  it  on  the  other.  When  these 
dissimilar  pictures  were  united  by  the  eyes, 
a  landscape,  certainly  a  very  imperfect  one, 
was  seen  in  relief,  composed  of  three  dis- 
tances. 

Owing,  no  doubt,  to  the  difficulty  of  pro- 
curing good  binocular  pictures,  Mr.  Elliot 
did  not  see  that  his  contrivance  would  be  very 
popular,  and  therefore  carried  it  no  further. 
He  had  never  heard  of  Mr.  Wheatstone's 
stereoscope  till  he  saw  his  paper  on  "Vision" 
reprinted  in  the  Philosophical  Magazine 
for  March  1852,  and  having  perused  it,  he 
was  convinced  not  only  that  Mr.  Wheat- 
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stone's  theory  of  the  instrument  was  incor- 
rect, but  that  his  claim  to  the  discovery  of 
the  dissimilarity  of  the  images  in  each  eye 
had  no  foundation.  He  was,  therefore,  led 
to  communicate  to  the  same  journal  the  fact 
of  his  having  himself,  thirteen  years  before, 
constructed  and  used  a  stereoscope,  which 
was  still  in  his  possession.  In  making  this 
claim,  Mr.  Elliott  had  no  intention  of  de- 
priving Mr.  Wheatstone  of  the  credit  which 
was  justly  due  to  him;  and  as  the  claim  has 
been  publicly  made,  we  have  described  the 
nature  of  it  as  a  part  of  scientific  history. 

In  Mr.  Wheatstone's  ingenious  paper  of 
1838,  the  subject  of  binocular  vision  is  treated 
at  considerable  length.  He  gives  an  account 
of  the  opinions  of  previous  writers,  referring 
repeatedly  to  the  works  of  Aguillonius,  Gas- 
sendi,  and  Baptista  Porta,  in  the  last  of 
which  the  views  of  Galen  are  given  and  ex- 
plained. In  citing  the  passage  which  we 
have  already  quoted  from  Leonardo  da 
Vinci,  and  inserting  the  figure  which  illus- 
trates it,  he  maintains  that  Leonardo  da 
Vinci  was  not  aware  "  that  the  object  (C  in 
Fig.  196)  presented  a  different  appearance  to 
each  eye."  ^^  He  failed ^^  he  adds,  ^^  to  ob- 
serve this,  and  no  subsequent  writer,  to  my 
knowledge,  has  supplied  the  omission.  The  pro- 
jection of  two  obviously  dissimilar  pictures  on 
the  two  retince,  when  a  single  object  is  viewed, 
while  the  optic  axes  converge,  must  there- 
fore be  regarded  as  a  new  fact  in  the 
theory  of  vision."  Now,  although  Leo- 
nardo da  Vinci  does  not  state  in  so 
many  words  that  he  was  aware  of  the 
dissimilarity  of  the  two  pictures,  the 
fact  is  obvious  in  his  own  figure,  and 
he  was  not  led  by  his  subject  to  state 
the  fact  at  all.  But  even  if  the  fact 
had  not  stared  him  in  the  face  he  must 
have  known  it  from  the  optics  of  Euclid 
and  the  writings  of  Galen,  with  which 
he  could  not  fail  to  have  been  well 
acquainted.  That  the  dissimilarity  of  the 
two  pictures  is  not  a  new  fact  we  have  al- 
ready placed  beyond  a  doubt.  The  fact 
is  expressed  in  words,  and  delineated  in 
drawings,  by  Aguillonius  and  Baptista  Porta. 
It  was  obviously  known  to  Dr.  Smith,  Mr. 
Harris,  Dr.  Porterfield,  and  Mr.  Elliott,  be- 
fore it  was  known  to  Mr.  Wheatstone,  and 
we  cannot  understand  how  he  failed  to  ob- 
serve it  in  works  which  he  has  so  often 
quoted,  and  in  which  he  professes  to  have 
searched  for  it. 


This  remarkable  property  of  binocular 
vision  being  thus  clearly  established  by 
preceding  writers,  and  admitted  by  himself, 
as  the  cause  of  the  vision  of  solidity  or  dis- 
tance, Mr.  Wheatstone,  as  Mr.  Elliott  had 
done  before  him,  thought  of  an  instrument 
for  uniting  the  two  dissimilar  pictures  opti- 
cally, so  as  to  produce  the  same  result  that 
is  obtained  by  the  convergence  of  the  optical 
axes.  Mr.  Elliott  thought  of  doing  this  by 
the  eyes  alone ;  but  Mr.  Wheatstone  adopted 
a  much  better  method  of  doing  it  by  reflec- 
tion. He  was  thus  led  to  construct  an  appa- 
ratus, to  be  afterward  described,  consisting 
of  two  plane  mirrors,  placed  at  an  angle  of 
90°,  to  which  he  gave  the  name  of  stereo- 
scope, anticipating  Mr.  Elliot  both  in  the 
construction  and  publication  of  his  inven- 
tion, but  not  in  the  general  conception  of  a 
stereoscope. — Sir  David  Brewster. 

(See  Binocular  Vision,  Monocular  Vision, 
Stereoscopic  Angle,  Stereoscopic  Camera,  Double 
Reflecting  Stereoscope,  Eye-glass  Stereoscope, 
Lenticular  Stereoscope,  Microscope  Stereoscope, 
Opera-glass  Stereoscope,  Beading-glass  Stereo- 
scope, Reflecting  Stereoscope,  Prism  Stereoscope^ 
Total  Reflexion  Stereoscope,  Stereoscopic,  etc., 
for  descriptions  of  the  various  stereoscopes 
once  in  use,  and  to  the  methods  of  making 
stereographs,  and  the  theory  of  stereoscopic 
views.) 

Flo.  198, 


2.  Stereoscope.  An  optical  instrument  which 
serves  to  unite  two  flat  perspective  pictures 
of  the  same  object,  taken  at  the  same  dis- 
tance and  in  the  same  horizontal  plane  but 
from  two  slightly  separated  standpoints,  into 
one  picture,  appearing  as  a  body.  Some  are 
held  in  the  hand,  and  some  are  made  to 
revolve  in  a  case. 

Thus  Fig.*198  illustrates  the  old  "Holmes 
'Scope."  ^  is  a  slide  on  which  the  picture 
is  placed,  with  the  wires  c?  (/  at  the  ends,  the 
whole  sliding  on  L.    Z  is  the  handle,  g  g  the 
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hood,  0  0  the  lenses,  and  bz  the  division  be- 
tween the  lenses. 

The  early  history  of  the  stereoscope  has 
been  given  above.'  The  instrument  was 
popularized  by  the  invention  of  Dr.  Oliver 
Wendell  Holmes,  about  1864,  and  further 
improved  by  Joseph  L.  Bates.  The  engrav- 
ings below  illustrate  their  invention,  which 
is  too  well  known  to  require  further  expla- 
nation. 

Fig.  199. 


Stereoscope,  Panoramic.    (See  Panoramic 

Stereoscope. ) 

Stereoscopic.  Possessing  the  property  of 
producing  relief  in  the  stereoscope ;  pertain- 
ing to  the  stereoscope ;  giving  stereoscopic 
effect. 

Stereoscopic  Ambrotype.  This  is  a  novel 
method  of  sealing  ambrotypes,  which  gives 
them  a  stereoscopic  effect.  The  ambrotype 
is  first  taken  with  a  dark  background  instead 
of  the  usual  white  one.  After  it  is  dried,  a 
small  camel's-hair  brush  is  used  to  apply  the 
black  varnish  to  the  reverse  side  of  the  glass, 
and  only  enough  to  cover  the  figure,  allow- 
ing the  background  to  remain  perfectly  clear 
and  transparent.  Place  a  piece  of  Bristol 
board  on  the  back  of  the  glass,  and  the  pic- 
ture will  be  seen  to  stand  out  in  bold  relief. 
All  positives  on  glass  sealed  with  the  collo- 
dion side  uppermost  require  an  extra  glass 
over  them  for  protection.  By  using  a  third 
glass  instead  of  the  Bristol  board,  a  beauti- 
ful effect  is  produced,  if  the  glass  is  coated 
with  collodion  and  exposed  in  the  camera  to 
the  white  background,  and  developed  and 
fixed  exactly  as  in  the  process  of  taking  the 
portrait.  Any  desired  shade  can  be  obtained, 
and  a  great  variety  of  colors  may  be  used, 
instead  of  white,  the  effect  of  which  is  very 
pleasing. 


Stereoscopic  Angle.  The  angle  at  which 
stereographs  are  taken  in  order  to  produce 
the  effect  of  relief  in  the  stereoscope.  Con- 
siderable controversy  has  been  held  upon 
the  proper  angle  at  which  the  camera  should 
be  placed  to  get  the  stereoscopic  effect  true 
to  Nature,  and  to  binocular  vision ;  but  it  is 
now  generally  conceded  that  two  and  a  half 
inches  apart  is  the  proper  distance  in  all 
cases,  at  which  to  place  the  lenses,  and  all 
stereoscopic  cameras  are  now  constructed  on 
that  principle.  It  has  been  argued  that  in 
taking  a  distant  bird's-eye  view  of  a  town, 
the  effect  is  more  "  stereoscopic  "  by  remov- 
the  cameras  some  yards  apart,  the  artist  at 
the  same  time  avoiding  very  near  objects. 
He  thus  gets  a  portion  of  the  town  upon  his 
plate  and  all  "  nicely  stereoscopic  /"  this  is  quite 
correct.  It  is  certainly  very  pleasing  to  be- 
hold ;  but  never  has  a  pair  of  human  eyes 
seen  this  town  as  the  stereoscope  will  show 
his  two  pictures  taken  at  such  an  angle.  The 
result  of  separating  the  cameras  so  widely 
apart  is,  to  reduce  the  town  to  a  "  model"  of 
so  many  inches  to  a  mile.  For  instance,  did 
he  possess  a  true  model  of  this  town  and 
take  stereographs  of  it,  by  moving  the  camera 
2^  inches  he  would  in  the  latter  case  have 
similar  pictures  to  the  former,  that  is,  stereo- 
graphs of  the  model  of  the  town,  and  not 
stereographs  of  the  town.  This  is  why  so 
many  of  the  French  pictures  appear  so  like 
cardboard  models.  Every  house,  chimney, 
etc.,  appear  more  distinct  than  in  Nature,  the 
fore-  and  backgrounds  are  seen  with  the  same 
minuteness  of  detail,  just  as  we  see  when 
looking  at  a  model  where  all  its  parts  range 
but  a  few  feet  from  the  eyes.  When  viewing 
a  model  the  eyes  are  comparatively  some 
yards  apart ;  consequently  a  model  can  never, 
in  perspective,  be  true  to  Nature.  In  remov- 
ing the  camera  more  than  2\  inches  you 
alter  the  relative  position  of  the  objects,  as 
they  are  not  in  the  natural  line  of  vision. 
Objects  in  the  background  that  would  not  be 
observed  by  those  in  the  foreground  at  the 
natural  distance  of  the  eyes,  would  be  wholly 
or  partially  exposed.  In  fact  there  would 
be  a  complete  derangement  in  the  relative 
appearance  of  everything  in  the  field  of  vision. 
This  certainly  could  not  be  as  we  see  Nature. 
It  is  thus  evident  that  this  instructive  in- 
strument may  be  made  too  interesting  by 
pandering  to  the  common  taste,  to  the  sacri- 
fice of  true  science.  Again,  in  taking  a  large 
monumental  group,  the  artist  may  think  that 
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here,  as  he  has  no  fore-  or  background  objects 
to  attend  to,  he  may  move  the  camera  to  any 
reasonable  distance,  so  as  to  give  a  bold  re- 
lief to  all  parts.  To  reduce  this  monument 
to  within  the  size  for  stereographs,  he  may 
have  to  place  the  camera,  say  fifty  yards  oflf; 
he  then,  for  the  second  picture,  moves  the 
camera  perhaps  three  or  four  yards.  He  will 
again  produce  a  very  nice  stereoscopic  pic- 
ture, but  not  a  correct  copy  of  the  monument, 
it  will  be  the  copy  of  a  similar  monument, 
but  of  a  much  smaller  size.  In  looking  at  that 
monument  with  the  two  eyes,  separated  as 
they  are,  2\  inches  apart,  its  several  parts 
will  occupy  certain  positions  relative  to  each 
other.  Look  at  a  small  model  of  this  same 
monument,  and  the  relative  positions  of  its 
several  parts  will  not  appear  the  same,  being 
viewed  under  a  greater  binocular  angle.  The 
mind  consequently  becomes  conscious  that  it 
is  in  the  one  case  taking  cognizance  of  a 
large  monument,  and  in  the  other  of  a  very 
small  one,  or  a  model  of  the  same.  To  re- 
move, therefore,  the  camera  to  a  greater  angle 
than  the  eyes,  will  convey  to  the  brain  the 
sense  of  diminution  in  the  size  of  the  object 
or  objects  drawn;  and  if  the  angle  is  still  in- 
creased, it  will  then  have  the  effect  as  if  you 
had  brought  the  object  close  up  to  the  eyes. 
To  make  a  man's  arm,  leg,  or  nose  appear  un- 
naturally extended  beyond  their  usual  length : 
Take  a  man  in  a  sitting  posture  with  the  body 
slightly  bent  forward,  by  a  pair  of  stereo- 
scopic lenses  placed  2^  inches  apart,  and 
then  take  a  second  with  two  cameras  placed 
2 J  feet  apart ;  in  viewing  them  in  the  stereo- 
scope, the  first  will  give  the  relative  posi- 
tions of  every  part  of  the  figure,  true  to 
Nature,  while  the  second  position  will  become 
distorted  under  the  eye,  the  head  and  knees 
will  gradually  approach  the  eyes,  and  the 
posterior  parts  of  the  body  will  recede,  until 
the  head  and  knees  will  appear  to  touch 
your  eyes,  while  the  posteriors  and  feet  (if 
they  be  drawn  in  toward  the  chair)  will  seem 
miles  away.  We  want  no  better  illustration 
of  what  constitutes  the  true  stereoscopic  angle 
than  two  such  pictures. 

Stereoscopic  Camera.  One  of  the  forms 
in  use  for  making  binocular  views  is  shown  in 
Fig.  200.  A,  the  camera ;  B,  the  ground-glass ; 
Cjthe  catch  for  retaining  B  in  place ;  D,  the 
body  of  the  camera ;  E,  the  swing-back  ;  F, 
the  slide ;  O,  the  track  on  which  the  camera 
moves.  The  stereoscopic  camera  must  be 
provided  with  two  objectives  of  equal  foci, 


for  taking  two  impressions,  side  by  side,  of 
the  same  object  at  the  same  time  on  one 


Fig.  200. 


plate.    Prints  from  such  negatives  are  to  be 
looked  at  in  the  stereoscope. 

Stereoscopic  Negative  Frame.  Used  for 
placing  register  lines  upon  stereoscopic  nega- 
tives before  printing.  Place  one  side  of  the 
negative  on  the  ground-glass  over  the  indi- 

FlG.  201. 


cated  shape  and  adjusted  to  suit  the  subject. 
Note  where  the  perpendicular  line  intersects 
the  first  half  of  the  negative  and  then  slide 
the  plate  across  the  frame  until  the  perpen- 
dicular passes  through  exactly  the  same 
point  on  the  other  side.  The  establishing 
of  a  base  line  must  be  attended  to  carefully. 
Any  sharp  instrument  is  best  for  making 
lines.  After  having  arranged  the  negative 
over  the  shape,  paste  a  strip  of  yellow  paper 
along  the  edge  that  is  marked  No.  2.    After 
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having  moved  the  negative  across  the  re- 
touching stand  and  placing  it  as  directed, 
that  is  with  the  perpendicular  pencil  line  on 
the  ground-glass  snowing  through  exactly 
the  same  point  of  the  subject,  paste  another 
strip  of  paper  along  the  edge  only.  You 
now  have  the  negative  with  the  line  at  the 
bottom  across  its  entire  length  and  with  a 
guide  at  each  side.  The  print  will  show  a 
black  base-line  and  white  perpendicular  at 
each  end  of  the  strip. 

Stereoscopic  Panopticon.  A  combina- 
tion of  the  philosophical  toy  called  the 
panopticon,  or  magic  circle,  with  the  stereo- 
scope. By  a  very  simple  arrangement,  a 
succession  of  figures,  varying  slightly  from 
one  another,  are  made  to  appear  as  one  fig- 
ure in  motion,  or  in  the  performance  of  some 
regularly  recurring  action.  There  are 
various  photographic  ways  in  which  the 
combination  could  be  effected,  but  the  fol- 
lowing will  be  found  the  most  convenient. 
In  the  first  place,  the  photographic  artist 
having  decided  upon  the  scene  or  action,  or 
group  of  actions,  he  wishes  to  represent,  and 
having  made  arrangements  with  a  person  or 
number  of  persons  for  this  purpose,  would 
require  to  have  them  so  instructed  that  they 
would  allow  him  to  take  stereoscopic  views 
of  a  scene  at  a  number  of — say  eight  or  ten — 
different  stages  of  its  progress ;  that  is  to  say, 
one  entire  performance  of  the  action  or  scene 
should  be  interrupted  by  eight  or  ten  arrests 
or  stops  for  such  periods  of  time  as  would 
allow  of  as  many  stereoscopic  representations 
being  taken.  The  positives  of  these  views, 
instead  of  being  fitted  up  in  the  usual  man- 
ner, would  require  to  be  pasted  on  a  sheet  of 
cardboard  one  underneath  the  other  in  their 
consecutive  order.  By  means  of  a  penknife 
and  ruler,  a  cut  should  next  be  made  be- 
tween each  of  the  pairs  of  views,  in  order  to 
cut  half  through  the  card,  so  as  to  allow  of 
its  being  bent  at  those  lines,  and  thus  closely 
applied  to  the  surface  of  a  diagonal  or  ten- 
sided  drum,  upon  which  any  number  of  such 
sets  of  views  could  be  attached  seriatim  if 
required.  The  drum  or  cylinder  with  a  set 
of  views  thus  attached  to  it,  should  then  be 
placed  in  its  position,  by  fitting  the  two  ex- 
tremities of  its  axis  into  sockets  on  the 
stereoscope  adapted  to  receive  them.  To  a 
person  now  looking  into  the  instrument, 
there  would  be  presented  ten  stereoscopic 
views  slightly  differing  from  each  other 
according  as  each  successive    picture    was 


brought  into  the  field  of  view  by  the  revolu- 
tion of  the  drum.  But  to  produce  the  magi- 
cal illusion  of  their  being  but  one  group,  and 
that  in  active  and  life-like  motion,  a  small 
addition  to  the  apparatus  will  be  necessary, 
namely,  a  shade  or  diaphragm  to  each  of  the 
eye-glasses,  by  means  of  which  they  can  be 
be  covered  and  uncovered  in  harmony  with 
the  motion  of  the  drum.  This  is  effected  by 
attaching  an  elbow  lever  to  the  crank  of  the 
drum  and  to  the  diaphragm  in  such  a  man- 
ner as  to  cause  the  shades  to  cover  the  eye- 
glasses except  at  the-  moment  when  each 
successive  picture  is  brought  into  the  field  of 
view,  except  at  the  moment  when  it  is  at 
right  angles  to  the  axes  of  vision.  The 
proper  way  to  use  the  instrument  would  be, 
in  the  first  place,  to  look  intently  at  the 
scene  with  the  first  of  the  series  of  figures  in 
position,  so  as  to  get  a  thoroughly  stereo- 
scopic view  of  it,  and  then  to  commence 
turning  the  handle  at  such  a  speed  as  to 
produce  the  most  artistic  pantomimic  effect. 

Stereoscopic  Printing.  In  printing  stereo- 
grams the  same  manipulations  and  sensitiz- 
ing, toning  and  fixing  solutions  may  be  em- 
ployed as  for  single  photographic  pictures ; 
but  it  is  necessary  to  cut  the  two  pictures 
apart  after  printing  and  transpose  them,  as 
they  are  reversed  in  the  binocular  camera. 
Another  way,  however,  is  to  cut  the  negative 
in  two  through  the  centre  between  the  pic- 
tures and  transpose  them  before  printing. 
They  can  thus  be  preserved  in  their  proper 
positions  by  fastening  them  to  a  plate  of 
glass,  collodion  side  outward,  with  strips  of 
gum-paper.  In  this  way  three  or  four  pairs 
of  negatives  may  be  attached  to  an  8  x  10 
glass  and  printed  at  the  same  time,  avoiding 
the  use  of  a  number  of  pressure-frames.  (See 
IXDEX  and  Printinq.) 

Stereoscopic  Slides.  Stereographs  are 
sometimes  termed  stereoscopic  slides. 

Stereoscopic  Thaumatrope.  An  appara- 
tus invented  by  Mr.  P.  H.  Desoignes  for  ex- 
hibiting photographic,  stereoscopic,  and 
other  pictures,  models,  figures,  and  designs. 
The  object  of  the  invention  is  to  show  in  one 
apparatus  a  series  of  stereoscopic  or  other 
representations  or  models  taken  by  different 
lenses,  as  if  the  scene  or  things  represented 
were  in  motion.  The  apparatus  is  cylindri- 
cal, and  the  cylinders  are  caused  to  rotate 
either  vertically  or  horizontally.  To  exhibit 
stereoscopic  views  the  inventor  takes  a  cylin- 
der and  sets  it  vertically.    In  the  interior,  in 
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suitable  frames  provided  for  the  purpose,  he 
places,  say  six,  but  there  may  be  more  or 
less  stereoscopic  slides ;  the  periphery  of  the 
cylinder  has  formed  across  it  as  many  slots 
as  there  are  sets  of  slides.  One  or  more 
glasses  for  viewing  the  pictures  are  supported 
and  held  stationary  outside  the  periphery  of 
the  cylinder,  or  may  be  otherwise  placed. 
The  views  may  represent,  for  instance,  a 
steam  engine,  and  each  view  must  be  taken 
when  the  engine  is  at  diflferent  parts  of  its 
stroke.  The  views  being  placed  in  the  cyl- 
inder, and  the  cylinder  being  caused  to 
rotate,  will  show  to  the  eye  the  steam  engine 
as  if  in  actual  motion.  For  exhibiting  some 
models  and  drawings  he  arranges  them 
around  a  horizontal  cylinder.  Vertical  slots 
are  made  in  the  periphery,  through  which 
to  see  the  models  or  drawings. 

Stereoscopic  Transparencies.  Stereo- 
grams on  glass  to  be  viewed  by  transmitted 
light. 

Stereotrope,  The  name  given  to  Mr. 
Shaw's  stereoscopic  thaumatrope.  This  in- 
strument is  an  application  of  the  principle 
of  the  stereoscope  to  the  thaumatrope,  which 
depends  for  its  results  on  the  "  persistence 
of  vision,"  and  somewhat  resembles  the 
Stereoscopic  Panopticon ;  or  rather,  it  may 
be  termed  an  improvement  on  the  latter. 
The  following  is  Mr.  Shaw's  description  of 
the  manner  in  which  he  adapts  the  refract- 
ing form  of  the  stereoscope  to  this  purpose. 

Having  procured  eight  stereoscopic  pic- 
tures of  an  object — of  a  steam  engine,  for 
example— in  the  successive  positions  it  as- 
sumes in  completing  a  revolution,  I  affix 
them  in  the  order  in  which  they  were  taken, 
to  an  octagonal  drum  which  revolves  on  a 
horizontal  axis  beneath  an  ordinary  lenticu- 
lar stereoscope,  and  bring  them  one  after 
another  into  view.  Immediately  beneath  the  | 
lenses  and  with  its  axis  situated  half  an  inch  i 
from  the  plane  of  sight,  is  fixed  a  solid  cyl- 
inder, four  inches  in  diameter,  capable  of 
being  moved  freely  on  its  axis.  This  cylin- 
der, which  is  called  the  eye-cylinder,  is 
pierced  throughout  its  entire  length  (if  we 
except  a  diaphragm  in  the  centre  inserted  for 
obvious  reason)  by  two  apertures,  of  such  a 
shape,  and  so  situated  relatively  to  each  other 
that  a  transverse  section  of  the  cylinder 
shows  them  as  cones,  with  their  apices  point- 
ing in  opposite  directions,  and  with  their 
axes  parallel  to,  and  distant  half  an  inch 
from,  the  diameter  of  the  cylinder.  Attached 


to  the  axis  of  the  eye-cylinder  is  a  pulley, 
exactly  one-fourth  the  size  of  a  similar  pulley 
affixed  to  the  axis  of  the  picture-drum,  with 
which  it  is  connected  by  means  of  an  endless 
band.    The  eye-cylinder  thus  making  four 


revolutions  to  one  of  the  picture-drum,  it  is 
evident  that  the  axes  of  ite  apertures  will 
respectively  coincide  with  the  plane  of  sight 
four  times  in  one  complete  revolution  of  the 
instrument,  and  that,  consequently,  vision 
will  be  permitted  eight  times,  or  once  for 
each  picture.  The  cylinder  is  so  placed  that 
at  the  time  of  vision  the  large  ends  of  the 
aperture  are  next  the  eyes,  the  effect  of 
which  is  that  when  the  small  ends  pass  the 
eyes,  the  axes  of  the  apertures,  by  reason  of 
their  eccentricity,  do  not  coincide  with  the 
plane  of  sight,  and  vision  is  therefore  im- 
possible. If,  however,  the  position  of  the 
cylinder  be  reversed,  end  for  end,  vision  will 
be  possible  only  when  the  small  ends  are 
next  the  eyes,  and  the  angle  of  the  aperture 
will  be  found  to  subtend  exactly  the  pencil 
of  rays  coming  from  a  picture  which  is  so 
placed  as  to  be  bisected  at  right  angles  by 
the  plane  of  sight.  Hence  it  follows  that 
the  former  arrangement  of  the  cylinder  being 
reverted  to,  the  observer  looking  through  the 
upper  side  of  the  aperture  will  see  a  narrow 
strip  extending  along  the  top  of  the  picture ; 
then  moving  the  cylinder  on  and  looking 
along  the  lower  side  of  the  aperture,  he  will 
see  a  similar  strip  at  the  bottom  of  the  pic- 
ture; consequently  in  the  intermediate  po- 
sitions of  the  aperture  the  other  parts  of 
the  picture  will  have  been  projected  upon 
the  retinae.  The  width  of  these  strips  is 
determined  by  that  of  the  small  ends 
of  the  apertures,  which  measure  0.125 
inch,  and  the  diameter  of  the  large  ends 
is  1.5  inch,  the  lenses  being  distant  nine 
inches  from  the  pictures.  The  picture-drum 
being  caused  to  revolve  with  the  requisite 
rapidity,  the  observer  will  see  the  steam 
engine  constantly  before  him,  its  position 
remaining  unchanged  in  respect  to  space, 
but  its  parts  will  appear  to  be  in  motion  and 
in  solid  relief,  as  in  the  veritable  object. 
The  stationary  appearance  of  the  pictures, 
notwithstanding  their  being  in  rapid  motion, 
is  brought  about  by  causing  their  corre- 
sponding parts  to  be  seen  respectively,  only 
in  the  same  part  of  space,  and  that  for  so 
short  a  time  that  while  in  view  they  make 
no  sensible  progression.  As,  however,  there 
is  an  actual  progression  during  the  instant  of 
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vision,  it  is  needful  to  take  that  fact  into 
account— in  order  that  it  may  be  reduced  as 
far  as  praticable — in  regulating  the  diameter 
of  the  eye-cylinder,  and  of  the  apertures  at 
their  small  ends;  and  the  following  are  the 
numerical  data  involved  in  the  construction 
of  an  instrument  with  the  relative  propor- 
tions given  above : 

The  circumference  of  picture-drum  =  22.5 
inches  (A). 

The  circumference  of  eye-cylinder  =  12 
inches  X  4  revolutions  =  48  inches  (B). 

The  diameter  of  apertures  at  large  ends 
=  1.5  inch  (C). 

The  diameter  of  apertures  at  small  ends 
=  0.125  inch  (D). 

While  the  large  end  is  passing  the  eye, 

the  picture  under  view  progresses  : 

1  5  (C) 

^g  .J  of  22.5  (A),  or  0.703  inch. 

This  amount  of  progression  (0.703  inch) 
if  perceived  at  one  and  the  same  instant, 
would  be  utterly  destructive  of  all  distinct- 
ness of  definition  ;  but  it  is  evident  that  the 
total  movement  brought  under  visual  obser- 
vation at  any  one  moment  is 
0.125  (D) 

T5Tcr  ^^  ^-"^^^  ^^^^'  ^^  ^'^^^  ^°^^' 
This  movement  must  necessarily  occasion  a 
corresponding  slurring,  so  to  speak,  of  the 
images  on  the  retinae,  and  the  fact  of  such 
slurring  not  affecting,  to  any  appreciable  ex- 
tent, the  distinctness  of  definition,  seems  to 
be  referable  to  a  faculty  which  the  mind  has 
of  correcting  or  disregarding  certain  dis- 
crepant appearances  or  irregularities  in  the 
organ  of  vision. 

Sticking-Paper.    (See  Sealing- Paper.) 

Fio.  202. 


Still.    Used  for  distilling  water.    Fig.  202 
shows  condenser  perforated  with  water-flues  ; 


B,  tank  in  which  the  condenser  is  immersed ; 
c  the  generator;  a  the  steam-pipe;  D  the 
receiver  of  distilled  water,  and  f  tne  supply 
cistern  of  cold  water,  which  should  be  so 
placed  that  the  water  will  fall  upon  the  top 
of  the  condenser,  e  is  the  hot- water  waste 
which  escapes  from  the  tank  at  a  spigot,  H. 

Stipple.  To  secure  the  reproduction  of 
half-tone  in  the  photo-mechanical  processes, 
it  is  necessary  to  produce  upon  the  block 
used  in  printing  a  fine  grain  or  stipple. 
These  may  be  obtained  by  reticulation  of 
the  film  of  gelatine  in  the  collotype  process ; 
by  means  of  powders  dusted  on'  the  surface 
of  copper  or  steel  plates  in  the  intaglio  pro- 
cesses ;  or  by  the  use  of  a  network  screen, 
as  in  the  half-tone  photo-engraving  pro- 
cesses. A  complete  summary  of  all  the  known 
methods  of  producing  grain  in  photo-me- 
chanical work  was  given  in  Wilson^s  Photo- 
graphic Magazine,  vol.  xxx. 

Stirring  Apparatus  for  Emulsion.  This 
consists  of  a  hard  rubber  stirrer,  r,  dipping 


into  the  solution  in  the  jar,  P,  and  turning 
on  a  vertical  axis  supplied  with  a  bevelled 
wheel  r  r\  The  axle  of  the  latter  is  con- 
nected with  a  multiple  wheel  and  handle, 
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D  h.  For  preparing  large  quantities  of  emul- 
sion steam  heating  is  recommended.  If 
placed  over  a  fire  the  jar  should  rest  on  iron 
supports  so  that  hot  water  can  circulate 
under  the  bottom. 

Stock  Solutions.  Solutions  that  keep  for 
a  long  time  ready  for  use,  and  so  may  be 
prejpared  in  large  quantities. 

Stop.  A  diaphragm,  the  use  of  which  is 
to  correct,  in  a  measure,  the  spherical  aber- 
ration of  a  lens,  and  to  increase  the  sharp- 
ness of  the  image  upon  the  ground-glass  and 
sensitive  surface.  A  great  consideration  in 
testing  a  lens  is  the  size  of  the  stop,  and  few 
are  aware  of  the  vast  influence  this  has  upon 
the  time  of  exposure  required  in  taking  a 
photograph,  yet  it  can  easily  be  calculated 
by  simply  comparing  the  squares  of  the 
diameters  of  the  various  stops  to  be  used, 
and  the  time  will  be  in  inverse  proportion. 
Thus  it  will  be  found  that  an  inch  stop  is 
sixteen  times  larger  than  a  quarter-inch  stop, 
and  consequently  sixteen  times  quicker.  The 
immense  advantage  of  large  stops  cannot 
therefore  be  overrated;  but  unfortunately 
the  lenses  now  manufactured  to  give  correct 
and  fine  definition  with  large  stops  are  gener- 
ally very  deficient  in  "depth  of  focus;"  and 
rapidity  of  action  without  that  is  a  delusion. 
It  is  usually  the  practice  to  place  all  the 
stops  in  the  same  position,  but  it  frequently 
happens  in  practice  that  a  change  of  position 
is  necessary,  owing  to  a  deficiency  of  light 
or  the  necessity  for  very  rapid  action ;  it  is 
essential  that  all  the  stops  should  be  properly 
placed  to  produce  an  image  of  equal  illumina- 
tion and  comparative  sharpness  over  all  the 
field,  and  this  is  impossible  with  all  the  stops 
in  one  position.  The  longer  the  focus  of  the 
lens  the  larger  the  stop  may  be.  Nothing  is 
more  illustrative  of  this  fact  than  the  com- 
parison of  solid  lead  pencils  of  different 
diameters;  for  the  thicker  pencil  must  be 
sharpened  to  a  longer  point  (or  focus)  to  pro- 
duce as  fine  a  stroke  as  the  smaller  one. 
These  "  pencils  of  lead "  likewise  will  fully 
indicate  the  pencils  of  light  through  stops  of 
proportionate  sizes,  and  explain  the  argu- 
ment relating  to  their  positions,  the  refrac- 
tion of  light  by  the  lens  not  affecting  the 
conditions,  because  the  stops  have  no  mate- 
rial influence  upon  such  refraction.  (See 
Diaphragm.) 

Stop  Down,  or  Diaphragming.  To  reduce 
the  opening  of  an  objective  by  inserting  a 
diaphragm.      This  is  done  to  correct  the 


spherical  aberration,  that  is  the  blur  showing 
on  the  edges  of  the  optical  picture  more  or 
less.  The  smaller  the  opening  the  more  ex- 
tended the  sharp  field,  but  at  a  correspond- 
ing loss  of  active  light. 

Stoppers.  The  glass  stoppers  used  with 
bottles  containing  deliquescent  substances 
often  become  tightly  fixed  and  are  diffi- 
cult to  remove.  The  best  way  to  remove 
such  stoppers  depends  upon  the  cause  of 
their  being  fast.  Sometimes' a  little  warm 
water  will  be  sufficient,  or  a  drop  or  two  of 
oil,  or  the  stopper  may  be  held  in  a  wood- 
vice,  when  a  turn  or  two  will  loosen  it  from 
the  bottle. 

Strain  (of  the  Lens).  A  lens  is  strained 
by  moving  the  front  board,  which  holds  the 
lens,  or  by  the  upward  pointing  of  the  whole 
camera,  thus  greatly  altering  the  relative 
positions  of  lens  and  ground-glass,  which 
latter,  in  such  cases,  has  to  be  tipped  in  the 
opposite  direction.  In  this  way  a  lens  is 
tried  to  its  utmost  as  concerns  illumination 
and  sharpness.  A  very  small  diaphragm  in 
such  cases  helps  matters  greatly. 

Streaks.  Imperfections  frequently  occur- 
ring in  collodion  and  other  pictures  from 
various  causes.  (See  Imperfections  in  Nega- 
tives and  Positives) 

Strengthening  the  Negative.  (See  In- 
tensifying the  Negative ;  Re-development,  etc.) 

Stripping  Film.  This  consists  of  a  layer 
of  insoluble  gelatine  coated  with  a  sensitive 
emulsion,  which  is  attached  to  a  paper  sup- 
port by  a  second  layer  of  soluble  gelatine. 
The  manipulation  of  such  films,  which  are 
a  great  convenience  for  many  photographic 
purposes,  are  treated  precisely  as  gelatine 
plates  are  treated ;  and  after  development 
and  clearing  are  laid  down  upon  a  collodion- 
ized  glass,  squeezed  into  optical  contact, 
placed  in  hot  water  and  stripped.  To  strip 
ordinary  gelatine  films  from  glass  plates,  see 
Reversed  Negatives  ;  or  the  following  method 
may  be  used : 

The  plate  is  first  coated  with  a  collodion 
giving  a  tough  and  horny  film ;  as  soon  as 
the  latter  is  completely  set  it  is  immersed  in 
the  following  mixture : 

Hydrofluoric  Acid       ....    1  part. 

Water 10  parts. 

Alcohol lo- 
in a  few  minutes  the  film  shows  signs  of 
rising  at  the  edges,  and  one  corner  is  seized 
I  with  tweezers,  turned  back,  and  the  whole 
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cautiously  and  slowly  drawn  off,  care  being 
taken  to  keep  it  entirely  beneath  the  surfaee 
of  the  liquid.     The  acid  solution  is  then 

Soured  off,  replaced  by  water  to  which  a  few 
rops  of  ammonia  have  been  added,  and  this 
latter  by  plain  water.  The  film  is  then  either 
dried  as  a  separate  film  or  mounted  in  a  re- 
versed position  on  glass  in  the  usual  way. 

Structureless.  That  condition  of  the 
collodion  film  which  causes  it  to  spread 
smooth  and  glassy  upon  the  plate  and  to 
adhere  firmly,  exhibiting  no  tendency  to 
contract  and  separate  from  the  sides.  (See 
Collodion,  etc.) 

Studio.  A  sectional  view  (Fig.  204)  of  a 
well-contrived  studio  is  given  for  the  guidance 
of  those  who  may  wish  to  construct  for  them- 
selves. The  description  is  as  follows :  A  is 
an  exhibition  room  on  the  ground-floor ;  B  is 
a  sitting-room;  c  and  d  are  artists' rooms; 
E,  ladies'  dressing-room;  f,  hall;  G,  stairs  to 
operating-room;  h,  framing-room;  k  k, 
operati Jig- room;  L,  chemical  room;  M,  pho- 
tographic printing  room;  nnn,  three  dark- 
rooms; P,  gentlemen's  dressing-room;  R, 
stock-room ;  s  s,  offices ;  V,  skylight  over 
artists'  room;  w,  large  skylight  for  operat- 


water  and  acids.  In  the  solar  spectrum  it 
takes  on  the  different  colors,  and  has  been 
used  on  that  account  in  heliochromy. 

Subdued.  Applied  to  light  this  word 
means  softened  or  mellowed— depriving  it 
of  its  full  force  or  intensity ;  applied  to  the 
daguerrotype  or  photograph,  it  means  soft- 
ened, not  over  rigorous,  or  harsh. 

Sublimate,  Corrosive.  (See  Corrosive  Sub- 
lunate  and  Sulphuretted  Paper.) 

Sublimation.  The  operation  of  bringing 
a  solid  substance  into  the  state  of  vapor  by 
heat  and  condensing  it  again  into  a  solid  by 
cold.  Sublimation  bears  the  same  relation 
to  a  solid  that  distillation  does  to  liauid. 
Both  processes  purify  the  substances  to  wnich 
they  are  severally  applied,  by  freeing  them 
from  the  fixed  and  grosser  matters  with  which 
they  are  cemented. 

Sublimating.  Subliming,  to  evaporate  a 
solid  body  by  heat  and  again  condense  into 
a  solid  (sublimate)  in  another  place  by  cool- 
ing. Applied  for  separating  different  sub- 
stances, and  for  purifying  volatile  bodies — for 
instance,  iodine. 

Subnitrate  of  Bismuth.  The  subnitrate 
of  bismuth  is  prepared  by  pouring  into  a 


Fig.  204. 


ing-room,  J.-)  leet  wme  i)y  io  long,  with  two 
side-lights  extending  from  floor  to  ceiling, 
enabling  the  artists  to  take  pictures  in  any 
kind  of  weather.  The  walls  outside  near 
the  skylight,  and  inside,  are  painted  gray  or 
blue,  giving  a  soft,  mellow  tone  to  the  light. 

Subcliloride.  Containing  one  equivalent 
less  chlorine  than  a  chloride. 

Subchloride  of  Silver.  Violet  argentic 
chloride  of  silver.  Ag^Clg ;  also  AgjCl.  A 
substance  formed  by  the  action  of  light  on 
the  chloride  of  silver,  or  by  chlorides  on  sil- 
ver.    Of  brown- violet  color ;    insoluble    in 


large  quantity  of  water  a  solution  of  the 
nitrate  of  bismuth;  decomposition  takes 
place,  a  white  bulky  powder  falls  down,  and 
a  binitrate  of  bismuth  remains  in  solution. 
In  this  case  3  equivalents  of  the  nitrate  suffer 
decomposition,  2  equivalents  of  the  oxide  and 
1  of  the  acid  unite  and  subside,  whilst  2  of 
the  acid  and  1  of  the  oxide  remain  in  so- 
lution. 

Suboxides.  When  a  compound  of  oxygen 
with  a  metal  contains  less  than  one  equiva- 
lent of  the  former  to  one  of  the  latter,  it  is 
called  a  suboxide. 
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Suboxide  of  Silver.  This  substance  is 
obtained  on  exposing  a  solution  of  ammonio- 
nitrate  of  silver  to  the  action  of  the  air.  It 
bears  to  the  ordinary  brown  protoxide  of  sil- 
ver a  similar  relation  to  that  which  the  sub- 
chloride  bears  to  the  protochloride  of  silver. 

Substances,  Acid.  Acids  color  blue  litmus- 
paper  red,  and  combine  with  alkalies  and 
other  bases,  causing  mutual  neutralization. 
Acids  are  either  oxygen  or  hydrogen  combi- 
nations, the  former  consisting  of  a  metalloid 
(rarely  of  a  heavy  metal)  and  oxygen,  the 
latter  being  chiefly  combinations  of  halogens 
(chlorine,  bromine,  iodine,  and  fluorine)  with 
hydrogen. 

Substitution.  To  transform  the  metallic 
portion  of  a  photographic  picture  into  an- 
other metal  by  treatment  with  certain  solu- 
tions, for  instance  a  silver  print  into  a  gray- 
black  platinum  picture,  by  toning  in  a 
platinum  bath. 

Substratum.  A  thin  layer  of  albumen, 
gelatine,  or  rubber  flowed  upon  glass  or 
paper  to  insure  the  adhesion  of  the  sensitive 
film  in  photography. 

Subterranean  Photography.  Mr.  Lang- 
lois  has  constructed  an  apparatus  for  sub- 
terranean photography  in  cases  where  the 
only  means  of  communication  to  underground 
localities  is  a  narrow  shaft,  and  the  instru- 
ment must  be  manipulated  from  the  surface. 
His  invention  consists  of  a  camera  obscura  of 
small  size,  the  plate  being  about  2  inches 
square,  and  the  focus  of  the  lens  being  of 
comparatively  short  range.  The  camera, 
mounted  in  a  metallic  case  or  tube,  open  on 
one  side,  can  be  lowered  by  means  of  a  cord 
or  small  chain  attached  to  the  tube.  The 
camera  is  pivoted  within  the  tube  at  its  upper 
end,  so  that  it  can  be  kept  at  any  angle  by 
means  of  a  cord  or  small  chain  fastened  to 
the  lower  end  of  the  camera.  Above  and 
below  the  camera  are  placed  rows  of  incan- 
descent lamps.  When  the  apparatus  is 
lowered  and  the  camera  made  to  incline  out- 
ward from  the  case,  the  current  is  turned  on 
and  the  plate  exposed.  The  photographs 
thus  obtained  are  said  to  be  excellent.  A 
large  engraving  and  full  description  appeared 
in  TTie  Philadelphia  Photographer,  vol.  xxiii. 
page  660. 

Succinate.  A  compound  formed  by  the 
union  of  succinic  acid  with  a  base. 

Succinate  of  Ammonia.  A  very  soluble 
salt  in  water,  obtained  by  neutralizing  suc- 
cinic acid  with  ammonia. 


Succinic  Acid.  Procured  from  amber  by 
heating  the  powdered  amber  in  a  retort  and 
collecting  the  acid  which  comes  over,  adding 
nitric  acid  and  re-distilling.  It  crystallizes 
in  white  transparent  crystals,  soluble  in  96 
parts  cold,  and  2  parts  boiling  water.  Boil- 
ing alcohol  takes  up  half  its  weight.  It  is 
also  soluble  in  nitric  and  sulphuric  acids; 
muriatic  acid  converts  it  into  a  gelatinous 
substance.  This  acid  is  used  in  the  produc- 
tion of  energiatype  pictures.  (See  Energia- 
type) 

Sugar  Dry  Process.  A  preservative  pro- 
cess in  which  sugar  is  usea  for  keeping  the 
collodion  in  a  sensitive  state  for  an  indefinite 
length  of  time.  The  manipulations  of  this 
process  are  the  same  as  for  any  other  preser- 
vative process. 

Sugar  of  Milk.  Sugar  of  milk  is  pro- 
duced by  concentrating,  by  heat,  the  whey 
which  is  obtained  in  the  manufacture  of 
cheese.  The  liquid  cooled  and  left  to  itself 
deposits  upon  the  walls  of  the  vessels  which 
contain  it  very  hard  crystals,  which  are  in 
thick  layers.  This  salt  is  most  extensively 
manufactured  in  Switzerland.  Sugar  of  milk 
is  employed  in  various  modifications  of  the 
photographic  process.  It  is  used  in  the  fol- 
lowing manner :  Boil  80  ounces  of  rice  in  a 
porcelain  or  earthen  vessel  containing  4J 
pints  of  distilled  water.  The  rice  must  be 
only  slightly  swollen,  in  order  that  the  liquid 
obtained  may  not  be  too  pasty  from  an  ex- 
cess of  starch,  but  contain  only  the  glutinous 
part  of  rice.  Then  strain  the  whole  through 
a  fine  linen  cloth.  This  is  an  excellent  sizing 
which  gives  body  to  the  paper,  and  very  fine 
darks.  To  prepare  the  first  bath  in  which 
the  paper  is  to  be  soaked  for  the  purpose  of 
receiving  the  salts  which  must  form  the 
sensitive  preparation  through  reaction  of  the 
aceto-nitrate  of  silver,  you  dissolve  in  1^ 
pints  of  rice-water,  such  as  just  described, 
the  following  substances : 


Sugar  of  Milk       ....  154 

Iodide  of  Potassium     ...  231 

Fluoride 7^ 

Cyanide 12>j 


grains. 


When  the  whole  is  perfectly  dissolved, 
filter  through  fine  linen,  and  receive  the 
liquid  into  a  bottle,  to  be  kept  for  use.  This 
preparation  may  be  preserved  a  very  long 
time  without  suffering  any  change,  and  used 
until  it  is  exhausted.  When  you  wish  to 
prepare  the  paper,  pour  this  solution  into  a 
large  dish,  and  put  in  your  paper  leaf  by 
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leaf,  one  upon  another,  taking  care  to  dis- 
perse any  air-bubbles  which  may  be  formed 
and  adhere  to  the  paper.  Put  in  in  this 
manner  15  or  20  leaves  at  a  time  into  the 
dish,  and  let  them  soak  from  half  an  hour 
to  an  hour,  according  to  the  thickness  of  the 
paper.  Then  turn  the  whole,  those  at  the 
top  to  the  bottom,  and  beginning  with  the  first 
leaf  immersed,  take  them  out  one  by  one  and 
hang  them  up  by  one  corner  to  dry.  When 
hung  up,  attach  to  the  opposite  corner- 
where  the  liquid  gravitates — a  piece  of  bibu- 
lous paper,  which  attracts  the  liquid,  and 
facilitates  the  drying  process.  Be  careful 
never  to  mix  together  the  English  and  French 
paper  in  the  same  basin,  but  prepare  them 
separately.  The  English  paper  contains  a 
free  acid,  which  occasions  the  immediate 
precipitation  of  an  iodide  of  starch  in  the 
French  paper,  and  completely  tints  it  of  a 
deep  violet  color.  The  paper  being  dry, 
cut  it  to  the  size  of  your  camera,  and  pre- 
serve it  in  a  portfolio  for  use.  As  this  paper 
is  almost  entirely  insensible  to  light,  it  may 
be  made  in  the  daytime.  However,  a  very 
long  exposure  to  vivid  light  would  decom- 
pose the  iodide  of  potassium  in  the  starch  of 
the  paper.  It  is  advisable  to  guard  against 
a  very  bright  light.  This  paper  may  answer 
without  distinction  for  landscapes  and  por- 
traits. It  admits  of  great  modulation  of  tones 
and  of  very  intense  darks.  It  is,  however, 
less  quick,  if  it  has  not  been  waxed  like  the 
paper  which  is  all  described  in  another  part 
of  this  work,  and  which  is  exclusively  de- 
signed for  portraits ;  but  if  it  is  waxed  and 
dry  it  competes  with  it  in  rapidity.  The 
liquid  which  remains  after  withdrawing  the 
paper  is  poured  into  a  stoppered  bottle  and 
used,  as  was  remarked,  with  new  prepara- 
tions until  exhausted.  It  is  sufficient  merely 
to  re-filter  it  at  the  time  of  using.  We  can 
also — especially  when  making  use  of  paper 
previously  waxed — add  to  the  solution  the 
viscous  residue  of  two  whites  of  eggs  beaten 
into  foam,  to  each  IJ  pints  of  the  prepara- 
tion.    (See  Collodion.) 

Sulphate.  A  saline  compound  of  sul- 
phuric acid  with  a  base. 

Sulphate  of  Copper.  Cupric  sulphate, 
blue  vitriol.  CuSO^-fSHjO.  Blue  crystals, 
soluble  in  2  volumes  of  cold  water,  insoluble 
in  alcohol.  Mixed  with  solution  of  sulphate 
of  iron,  it  retards  the  oxidation  of  the  latter. 

Sulphate  of  Iron  and  Ammonium.  Am- 
monio-sulphate  of  iron,  ammonio-ferrous 
24 


alum.  FeS04-f(NH,),S0,-f-6H,0.  Bluish- 
green  crystals,  more  stable  in  the  air  than 
suli)hate  of  iron.  Used,  like  the  latter,  as  a 
developer. 

Sulpnate  of  Iron.  Protosulphate  of  iron, 
ferrous  sulphate.  FeS04-f  THjO.  Bluish- 
green  crystals,  which  decompose  in  air ;  sol- 
uble in  water,  insoluble  in  alcohol.  Used 
in  iron  developer. 

Sulphate  or  Quinine.    (See  Quinine.) 

Sulphate  of  Silver.  This  salt  may  be  pre- 
pared either  by  boiling  metallic  silver  in 
sulphuric  acid,  or  by  adding  to  a  solution  of 
nitrate  of  silver  a  solution  of  the  sulphate 
I  of  soda.  In  the  first  case  one  portion  of  the 
sulphuric  acid  is  decomposed,  giving  to  the 
silver  an  equivalent  of  oxygen,  and  giving 
off  sulphurous  acid  gas;  the  oxide  of  silver 
thus  formed  unites  with  the  sulphuric  acid 
and  sulphate  of  silver  is  the  result.  In  the 
second  instance  the  product  is  the  conse- 
quence of  double  decomposition. 

Sulphate  of  Zinc.  This  salt  is  prepared 
by  pouring  very  dilute  sulphuric  acid  upon 
metallic  zinc ;  a  brisk  action  ensues  and  a 
large  quantity  of  hydrogen  gas  escapes, 
demonstrating  the  decomposition  of  water, 
the  oxygen  of  which  unites  with  the  metal 
and  then  combines  with  acid,  forming  the 
salt,  which  is  obtained  in  the  crystalline 
state  by  evaporation. 

Sulphide  of  Ammonium.  Ammonium  sul- 
phide, sulphuret  of  ammonia.  (NHJ.^S. 
Colorless  liquid,  smelling  of  rotten  eggs,  and 
becoming  first  yellow,  then  brown  in  the  air. 
Used  to  blacken  negatives,  bleached  with 
bichloride  of  mercury. 

Sulphide  of  Antimony.  Antimony  sul- 
phide. SbaS^.  Black  powder,  resembling 
graphite.  Used  in  the  preparation  of  flash- 
light mixtures  for  exposures  by  artificial 
light,  in  which  case  it  is  mixed  with  sulphur, 
chlorate  of  potash,  and  magnesium  powder. 

Sulphide  of  Mercury.  This  compound  is 
the  most  abundant  of  the  ores  of  mercury, 
and  as  a  mineral  product  is  termed  cinnabar  ; 
but  when  prepared  artificially  it  constitutes 
the  beautiful  red  pigment  known  as  ver- 
milion. It  is  prepared  by  subliming  1  part 
of  flowers  of  sulphur  with  6  of  mercury ; 
the  product  is  a  blackish-red  crystalline  mass, 
which  by  friction  and  pulverization  assumes 
a  fine  scarlet  color. 

Sulphide  of  Mercury  Printing  Process. 
This  process,  the  discovery  of  Messrs.  Sal- 
mon &  Gariner,  of  France,  consists  in  apply- 
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ing  to  paper  a  solution  of  sulphur,  either  in 
chloroform  or  sulphide  of  carbon ;  exposing 
it  to  sunshine  under  a  negative  for  one  min- 
ute and  developing  the  image  either  with  a 
dabber  of  cotton  charged  with  lamp-black, 
or  by  exposing  the  print  to  the  vapor  of 
mercury.  In  the  former  lamp-black  and  in 
the  latter  mercury  adheres  to  those  parts 
only  which  have  been  affected  by  light.  The 
print  is  then  to  be  immediately  varnished 
with  gum  or  albumen.  The  sulphide  of 
mercury  forms  a  dark-brown  substance  in 
the  shadows,  which  is  so  far  permanent  that 
it  resists  the  action  of  alcohol,  ammonia, 
and  sulphuric,  nitric,  and  hydrochloric  acids 
of  ordinary  strength,  also  of  cyanides,  or- 
ganic acids,  and  alkaline  sulphides. 

Sulpliide  of  Potash.  Potassium  trisul- 
phide,  liver  of  sulphur.  K2S3.  Liver-colored 
amorphous  mass,  very  soluble  in  water. 
Used  for  reducing  black  sulphide  of  silver 
from  old  fixing  baths. 

Sulpliide  of  Silver.  Sulphuret  of  silver. 
Ag2S.  Is  precipitated  from  solutions  of 
oxide  of  silver  salts  by  sulphuretted  hydro- 
gen. Often  deposits  itself  on  the  sides  of 
dishes  containing  fixing-baths  rich  in  silver 
salt,  is  difficult  of  solution  in  water,  causes 
sulphur  tones  in  chloride  of  silver  prints, 
which  it  gradually  fades  if  allowed  to  remain 
in  them. 

Sulphite.  A  salt  formed  by  the  union  of 
sulphurous  acid  with  a  base.  Frequently 
used  by  paper-makers  for  bleaching  paper. 
The  presence  of  this  salt  is  detrimental  to 
the  formation  of  good  photographs,  creating 
black  spots  by  the  formation  of  sulphate  of 
silver. 

Sulphite  of  Ammonium.  (NHJ2SO3. 
Formerly  used  as  preservative  in  pyro-am- 
monia  developer. 

Sulphite  of  Soda.  NajSOg.  Prismatic, 
colorless  crystals,  becoming,  by  oxidation 
and  loss  of  water  in  the  air,  dim  and  lustre- 
less. Reacts  alkaline ;  dissolves  in  4  volumes 
of  cold  and  ^  volume  of  hot  water.  Used  as 
a  preservative  in  alkaline  developers  and  for 
blackening  negatives  bleached  by  bichloride 
of  mercury  in  the  intensifying  process. 

Sulphocyanide  of  Ammonium.  Ammo- 
nium sulphocyanate.  (NHJCNS.  Color- 
less, deliquescent  salt,  soluble  in  water  and 
alcohol.  Used  in  the  toning-bath,  espe- 
cially for  chloride  of  silver  gelatine  papers. 

Sulphocyanide  of  Potash.  Potassium 
thiocyanate.      KCNS.      Colorless   crystals, 


very  soluble  in  water  and  alcohol,  Used  in 
certain  combined  toning  and  fixing  baths.  Is 
very  poisonous. 

Sulpho-Psrrogallol  Developer.  About 
1880,  Berkeley  suggested  the  use  of  sodium 
sulphite  in  the  pyro  developer,  as  a  preser- 
vative, and  also  as  giving  effects  in  the  nega- 
tive otherwise  unobtainable.  To  the  devel- 
oper introduced  by  Mr.  Berkeley  the  name 
of  sulpho-pyrogallol  was  given.  The  addi- 
tion of  sulphite  to  the  developer  has  since 
become  common.  One  of  the  formulae 
originally  given  by  Mr.  Berkeley  is  as  fol- 
lows : 

Pyro 10  parts. 

Sodium  Sulphite 40     " 

Water 95     " 

Citric  Acid  suflacient  to  turn  blue  litmus  red. 

In  recent  years  acid  sulphite  has  been  re- 
commended as  a  substitute  for  the  sodium 
sulphite  and  citric  acid.  Meta-bisulphite  of 
potassium  is  also  successfully  used  in  this 
way. 

Sulphur.  A  yellow,  brittle,  body,  solid  or 
firm  at  usual  temperature ;  very  combusti- 
ble ;  insoluble  in  water ;  soluble  in  bisul- 
phuret  of  carbon,  chloroform,  and  sulphur- 
chloride.  Sulphur-milk  is  sulphur  precipi- 
tated from  alkaline  solutions  by  an  acid. 

Sulphuretted  Hydrogen.  Hydro-sulphu- 
ric acid.  HgS.  At  usual  temperature  a  gas ; 
it  becomes  liquid  under  a  pressure  of  17  at- 
mospheres, and  solidifies  at  a  temperature  of 
—  86°  C.  Precipitates  silver,  gold,  and  all 
other  heavy  metals  from  their  solutions; 
dissolves  gold  when  combined  with  potash 
or  soda,  forming  a  double  sulphide  of  gold 
and  potash  or  soda  respectively. 

Sulphuric  Acid.  H2SO4.  Colorless,  oily, 
hygroscopic,  very  sour-tasting  liquid.  Non- 
fuming  sulphuric  acid  is  of  English  make ; 
the  fuming  sulphuric  acid  is  Nordhausen 
sulphuric  acid.  Used  in  the  preparation  of 
pyroxylin,  in  the  formulae  of  several  devel- 
opers, for  cleaning  plates,  etc. 

Sulphuric  Ether.  This  substance  is  pre- 
pared by  mixing  together  in  a  retort  equal 
parts  by  weight  of  sulphuric  acid  and  alcohol 
and  exposing  them  to  the  action  of  heat. 
The  alcohol  should  be  poured  in  first  and 
the  acid  added  by  degrees  by  means  of  a 
funnel,  and  then  immediately  put  upon  a 
sand-bath  heated  to  200° ;  a  receiver  must  be 
attached  and  kept  very  cold  with  ice.  The 
distillation  must  be  continued  till  as  much 
fluid  passes  over  as   is  equal   to  half  the 
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alcohol  employed  and  then  a  fresh  supply  of 
alcohol  (half  the  original  quantity)  must  be 
added  and  the  distiUation  carried  on.  It 
must  then  be  agitated  in  water  and  potash, 
and  the  alkali  separated  by  a  second  distil- 
lation to  render  it  pure.     (See  Ether.) 

Sulphuret  of  Ammonia.  (See  Hydroml- 
'phuret  of  Ammonia.) 

Sulphuret  of  Mercury.  This  compound 
is  prepared  by  rubbing  together  in  a  mortar 
equal  weights  of  metallic  mercury  and  sul- 
phur until  globules  disappear. 

Sulphuret  of  Silver.  This  compound  is 
formed  by  the  action  of  sulphur  upon  me- 
tallic silver,  or  of  sulphuretted  hydrogen,  or 
hydrosulphate  of  ammonia  upon  the  silver 
salts ;  the  decomposition  of  hyposulphite  of 
silver  also  furnishes  the  black  sulphuret.  It 
is  insoluble  in  water  and  nearly  so  in  those 
substances  which  dissolve  the  chloride,  bro- 
mide, and  iodide,  such  as  ammonia,  hypo- 
sulphites, cyanides,  etc.;  but  it  dissolves  in 
nitric  acid,  being  converted  into  soluble  sul- 
phate and  nitrate  of  silver. 

Sulphuretted  Paper.  To  prepare  this, 
soak  a  paper  of  very  firm  texture,  not  too 
much  glazed,  in  a  weak  solution  of  the 
muriate  of  ammonia.  It  must  then  be  wiped 
with  clean  cloths,  and  carefully  dried.  The 
paper  is  then  dipped  into  a  weak  solution  of 
the  nitrate  of  silver,  and  the  small  bubbles 
which  form  on  its  surface  are  carefully  re- 
moved with  a  camel's-hair  pencil.  When 
the  paper  is  nearly  but  not  quite  dry,  it 
must  be  exposed  in  a  closed  vessel  to  sul- 
phuretted hydrogen  gas,  slowly  formed  from 
the  sulphuret  of  antimony  and  hydrochloric 
acid ;  in  a  few  minutes  it  will  become  of  an 
iron-brown  color,  having  a  fine  metallic 
lustre.  It  is  again  to  be  passed  through  a 
solution  of  silver,  somewhat  stronger  than 
the  first,  and  dried,  taking  care  that  no 
shadow  falls  on  the  paper  while  it  is  dry- 
ing. It  is  then  a  second  time  submitted  to 
sulphuration,  and,  by  careful  management, 
the  process  is  now  generally  completed.  If, 
however,  the  paper  is  not  considered  to  be 
sufficiently  dark,  it  must  be  once  more 
washed  in  the  solution  of  silver,  and  again 
subjected  to  the  action  of  sulphuretted  hy- 
drogen. If  this  paper  be  allowed  to  remain 
in  the  sulphuretted  hydrogen  gas  after  the 
maximum  blackness  is  produced,  it  is  again 
whitened  with  some  quickness.  This  may  be 
accounted  for  in  two  ways :  the  gas  may  be 
mixed  with  a  portion  of  muriatic  acid  vapor, 


or  a  quantity  of  chlorine  sufficient  to  pro- 
duce tnis  effect  may  be  liberated  from  the 
preparation  on  the  paper  to  react  on  the 
sulphuret  of  silver.  The  perfection  of  these 
papers  consists  in  having  a  deep  black 
ground  to  contrast  with  the  mercurial  de- 
posit, by  which  means  the  pictures  have  the 
advantage  of  being  seen  equally  well  in  all 
positions,  whereas  Daguerre's  pictures  on 
the  metal  plates  can  only  be  seen  to  advan- 
tage at  certain  angles.  The  sulphuretted 
paper  may  be  rendered  sensitive  in  the  same 
manner  as  the  plates  by  exposure  to  the 
vapor  of  iodine.  It  is,  however,  preferable 
to  draw  the  paper  over  a  solution  thus  formed : 
A  saturated  solution  of  hydriodic  salt  is 
made  to  dissolve  as  much  iodine  as  possible, 
and  of  this  liquid  2  drachms  are  mingled  with 
4  ounces  of  water.  -Care  is  required  that  one 
side  only  of  the  paper  be  wetted,  which  is 
by  no  means  difficult  to  effect,  the  fluid 
being  so  greedily  absorbed  by  it ;  all  that  is 
necessary  being  a  broad,  shallow  vessel  to 
allow  of  the  paper  touching  the  fluid  to  its 
full  width,  and  that  it  be  drawn  over  with  a 
slow,  steady  movement.  When  thus  wetted 
it  is  to  be  quickly  dried  by  a  warm  but  not 
too  bright  fire ;  of  course,  daylight  must  be 
carefully  excluded.  Papers  thus  treated  do 
not  lose  their  sensitiveness  for  many  days  if 
carefully  kept.  On  examining  the  sheet  after 
the  daguerrotype  processes  in  the  camera, 
and  that  of  mercurialization,  have  been  com- 
pleted, a  very  perfect  picture  is  found  upon 
it ;  but  it  is  still  capable  of  vast  improve- 
ment, which  is  by  the  following  simple  plan, 
accomplished  in  a  way  which  is  at  once 
magical  and  beautiful. 

Action  of  Corrosive  Sublimate.  Dip  one  of 
the  pictures  formed  on  the  sulphuretted  paper 
into  a  solution  of  corrosive  sublimate ;  the 
drawing  instantly  disappears,  but  after  a 
few  minutes  it  is  seen  unfolding  itself,  and 
gradually  becoming  far  more  distinct  than  it 
was  before;  delicate  lines,  before  invisible 
or  barely  seen,  are  now  distinctly  marked, 
and  a  rare  and  singular  perfection  of  detail 
given  to  the  picture.  It  may  appear  at  first 
that  the  bichloride  of  mercury  dissolves  off 
the  metal  and  again  deposits  it  in  the  form 
of  chloride.  But  this  does  not  account  for 
the  fact  that  if  the  paper  has  been  prepared 
with  the  nitrate  of  silver  the  mercury  disap- 
pears and  the  picture  vanishes,  the  deposit 
taking  place  only  on  those  parts  upon  which 
the  light  has  acted  but  feebly;  as  for  in- 
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stance,  on  the  variation  of  leaves,  leaving 
tliose  portions  of  the  surface  which  were  ex- 
posed to  full  luminous  influence  without  a 
E article  of  quicksilver.  When  the  paper 
as  been  either  a  chloride  or  iodide,  the 
effect  is  as  above,  and  the  thickness  of  the 
deposit  is  as  the  intensity  of  the  light  has 
been;  consequently  semi-tints  are  beauti- 
fully preserved.  If  the  picture  remains  too 
long  in  the  solution  the  precipitate  adheres 
to  the  dark  parts  and  destroys  the  effect. 
The  singularity  of  this  operation  will  be 
more  striking  if  the  picture  has  been  soaked 
some  time  in  a  solution  of  hyposulphite  of 
soda,  then  dipped  into  the  bichloride  of 
mercury.  As  the  image  disappears  a  series  of 
circles,  formed  of  a  white  powder,  appear  to 
arise  from  the  paper,  generally  commencing 
at  the  centre  and  slowly  extending  over  the 
whole  surface ;  the  powder  is  afterward  de- 
posited, and  the  sheet  is  buried  in  the  pre- 
cipitate ;  but  on  taking  the  paper  from  the 
liquid  and  passing  a  stream  of  water  over  it 
the  precipitate  is  entirely  removed  from  all 
the  parts  except  the  lights  of  the  picture.  It 
will  be  also  found  that  the  invisible  image 
becomes  evident  without  the  aid  of  mercurial 
vapor  by  simply  soaking  for  some  time  in  a 
solution  of  corrosive  sublimate.  When  these 
papers  are  prepared  with  due  care  they  are 
extremely  sensitive,  and  if  used  for  copying 
engravings  during  light  sunshine  the  effect 
is  instantaneous.  The  great  difficulty  is  to 
present  the  paper  to  the  sun  and  withdraw 
it  with  sufficient  celerity.  In  the  weak  light 
of  the  camera  a  few  minutes  during  sunshine 
is  quite  sufficient  for  the  production  of  the 
best  effects.  One  great  advantage  of  these 
pictures  over  those  produced  on  the  plated 
copper  is  that  the  mercury  does  not  lie 
loosely  on  the  tablet,  but  is  firmly  fixed,  be- 
ing absorbed  by  the  paper ;  therefore,  these 
pictures  may  be  kept  without  injury  in  a 
portfolio.  If,  instead  of  immersing  the 
paper  in  a  vessel  fiill  of  sulphuretted  hydro- 
gen gas  a  stream  of  the  gas  is  made  to  play 
upon  it,  it  assumes  a  most  richly  iridescent 
surface ;  the  various  tints  are  of  different  de- 
grees of  sensibility,  but  for  surface  drawings 
they  may  be  used,  and  in  copying  of  leaves  or 
flowers,  beautiful  pictures,  which  appear  to 
glow  with  the  natural  colors,  are  produced. 
Sulphuretting  (Sulphurizing).  The  de- 
structive action  of  sulphur  upon  photo- 
graphic prints.  This  action  is  predisposed 
in  the  fiking  and  toning  baths  and  is  con- 


tinued by  the  sulphuretted  hydrogen  of  the 
atmosphere.  The  changes  produced  by  a 
sulphuretting  compound  acting  upon  the  red 
image  of  a  simply  fixed  print  are  these:  the 
color  is  first  darkened  and  a  degree  of  bril- 
liancy imparted  to  it;  then  the  warm  tint 
by  degrees  alters  to  a  cold  shade,  the  inten- 
sity of  the  whole  image  is  lessened,  and  the 
half-tones  turn  yellow;  lastly,  the  fiill 
shadows  pass  also  from  black  to  yellow  and 
the  print  fades.  Now  in  this  peculiar  reac- 
tion we  notice  the  following  points  of  in- 
terest :  If  at  that  particular  stage  at  which 
the  print  has  reached  its  maximum  of  black- 
ness, it  be  raised  partially  out  of  the  liquid 
and  allowed  to  project  into  the  air,  the  part 
so  treated  becomes  yellow  before  that  wnich 
remains  immersed.  Again,  if  a  print  toned 
by  sulphur  be  placed  in  a  pan  of  water  to 
wash  after  a  lapse  of  several  hours  it  is  apt 
to  assume  a  faded  appearance  in  the  half- 
tones. The  full  shadows,  in  which  the  re- 
duced silver  salt  is  thicker  and  more  abund- 
ant, retain  their  black  color  for  a  longer  time, 
but  if  the  action  of  the  sulphuretting  bath 
be  continued  every  portion  of  the  print  be- 
comes yellow.  These  facts  prove  that  oxy- 
gen has  an  influence  in  accelerating  the  de- 
structive action  of  the  sulphur  compounds 
upon  positive  prints ;  and  this  idea  is  borne 
out  by  further  experiments,  for  it  is  found 
that  moist  sulphuretted  hydrogen  has  little 
or  no  effect  in  darkening  the  color  when 
every  trace  of  air  is  excluded.  When  prints 
are  washed  in  water  they  are  exposed  to  the 
influence  of  the  dissolved  air  which  water 
always  contains,  and  hence  the  change  from 
black  to  yellow  is  produced.  Powerful 
oxidizers,  such  as  chlorine,  permanganate  of 
potash,  and  chromic  acid,  even  highly  di- 
luted, act  with  great  rapidity  in  the  degener- 
ation of  positive  prints ;  and  also  adds  of 
various  kinds  develop  sulphurization  in 
prints  toned  by  sulphur.  Moist  sulphuretted 
hydrogen  from  the  atmosphere  is  more  apt 
to  attack  toned  prints  than  those  that  have 
been  simply  fixed  in  hyposulphite  of  soda. 
This  is  especially  the  case  when  the  toning 
has  been  effected  with  sulphur,  as  in  the  case 
of  the  mixed  bath  of  hyposulphite  and  gold, 
particularly  after  it  has  Deen  used  for  some 
time  and  suffered  to  become  acid.  The  sul- 
phurizing tendency  of  the  air  on  prints  toned 
in  such  a  bath  is  very  great. 

Sulphurizing  Compound.    A  compound 
tending  to  sulphurize  photographic  prints. 
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Sulplmroiis  Acid.  This  is  a  gaseous  com- 
pound, formed  by  burning  sulphur  in  atmos- 
pheric air  or  oxygen  gas;  also  by  heating 
oil  of  vitriol  in  contact  with  metallic  copper 
or  with  charcoal.  When  an  acid  of  any 
kind  is  added  to  hyposulphite  of  soda  sul- 
phurous acid  is  formed  as  a  product  of  the 
decomposition  of  hyposulphurous  acid,  but 
it  afterward  disappears  from  the  liquid  by  a 
secondary  reaction,  resulting  in  the  produc- 
tion of  trithionate  and  tetrathionate  of  soda. 
Sulphurous  acid  possesses  a  peculiar  and 
suiFocating  odor,  familiar  to  all  in  the  fumes 
of  burning  sulphur.  It  is  a  feeble  acid, 
and  escapes  with  effervescence,  like  carbonic 
acid,  when  its  salts  are  treated  with  oil  of 
vitriol. 

It  is  soluble  in  water.  Used  in  the  acid 
fixing-bath. 

Sun.    The  great  source  from  which  all 
photographic  pictures  flow.  There  is  nothing 
new  under  it,  and  we  are  told  by  Shake- 
speare that  it  is  a  "  thief"  and  "  with  its  great 
attraction  robs  the 
Fio.  205.  vastsea."  Butthen 

the  moon  is  also  a 
thief,  for  her  pale 
fire  she  snatches 
from  the  sun.  Pho- 
tography must  fall 
into  line  with  the 
other  great  sources 
of  life  and  pleas- 
ure, and  confess 
itself  likewise  a 
thief,  because  by 
aid  of  its  greater  power  its  steals  from  human- 
ity its  most  inveigling  beauties,  without 
which  man  would  be  like  unto  "  a  world 
without  a  sun." 

Sun  Printing.  Printing  by  the  direct 
rays  of  the  sun. 

Superposition.  A  placing  above;  lying 
or  being  situated  above  or  upon  something. 
That  which  is  placed  above  or  upon  some- 
thing else  is  superposed. 

Surgical  Photography.  A  name  given  to 
the  application  of  photography  to  locating 
nervous  affections,  to  making  pictorial  record 
of  surgical  operations,  etc.  It  is  applied  to 
multitudinous  cases,  even  to  the  eyes  and  to 
the  interior  of  the  stomach.  Special  appa- 
ratus has  been  contrived  for  special  work  by 
Dr.  Stein,  of  Vienna ;  and  Mons.  Londe,  of 
Paris,  has  invented  a  hand-camera  particu- 
larly useful  in  depicting  the  movements  of 


nervous  people.  It  will  be  better  under- 
stood by  reference  to  the  engraving  (Fig.  206. ) 
It  acts  instantaneously,  and  may  be  operated 
without  attracting  attention.  Thus  not  only 
are  the  ordinary  faces  of  the  patient  easily 


Fig.  206. 


obtainable  but  in  cases  where  rhythmic  chorea 
is  the  malady  and  the  movements  are  varied 
and  rapid — almost  too  rapid  to  be  seen — very 
helpful  studies  may  be  had  for  the  surgeon. 
(See  Fig.  207.)    Not  only  are  the  erratic 


Fig.  207. 


movements  of  the  patient  caught,  but  the 
slightest  tremor  of  the  hands  is  shown  by 
the  blurred  photograph. 

In  violent  hysteria,  photography  may  also 
be  employed  with  great  success.  l)rs.  Charcot, 
Duchenne,  and  others  have  secured  effective 
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Fig.  208. 


pictures  of  lethargy,  catalepsy,  and  hypno- 
tism of  the  greatest  interest. 

The  next  figure  represents  the  contraction 
of  the  muscles  of  the  hand 
of  a  helpless  patient ;  other 
demonstrations  of  the 
pressure  of  the  muscles  of 
the  hands,  neck,  feet,  etc., 
are  given  in  the  next  fig- 
ure, which,  because  of  the 
quick  succession  of  these 
movements  was  made  up 
of  several  photographs. 

By   pressure  upon  the 
different  muscles  effected 
by  the  employment  of  the 
galvanic    battery    the 
patient  may  be  caught  in 
some    most    erratic    atti- 
tudes.    For  example,  the 
next  figure  rej5resents  a 
real  Xantippe  in  action  and  feature,  forced 
as  she  is  by  her  dreadful  malady  against  her 
will. 

Fig.  209. 


Those  who  are  well  acquainted  with  the 
distressful  attitudes  of  very  nervous  people 
are  not  surprised  at  any  attitude  when  con- 
trol of  the  palpebral  orbicular  muscle  is 
lost. 


Under  the  influence  of  sensorial  and  sen- 
sitive   excitements  some  strange  attitudes 
are  taken.     By   the 
use      of     colored  Fig.  210. 

glasses  Guinon  and 
Woltke  have  obtain- 
ed some  strange  re- 
sults by  affecting  the 
various  senses.  Of 
course  these  glasses 
must  be  of  varied 
kinds.  We  have  seen 
a  colored  lantern 
slide  of  the  Sistine 
Madonna  have  the 
effect  of  starting  a 
religious  maniac  to 
such  a  fine  recitation 
of  the  Lord's  Prayer 
as  to  bring  tears  to 
the  eyes  of  those  who 
heard  him.  It  is  easy 
to  understand,  then, 
how  another,  at  the 
sound  of  some  instrument  suggestive  of  a  cir- 
cus band,  would  assume  an  attitude  like  this. 

Fig.  211. 


With  ease  and  rapidity  successive  pictures 
quickly  caught,  followed  by  carefiil  analysis, 
supply  very  valuble  results  for  the  students 
of  disease. 

Suspension.  In  chemistry,  the  art  of 
holding  any  substance  in  solution. 

Sutton's  Calot3rpe  Process.  This  is  Mr. 
Talbot's  process  (see  Calotype),  improved  by 
Mr.  Sutton,  of  Jersey. 

Swedish  Filter- Paper.  A  special  kind  of 
filter-paper  made  in  Sweden,  of  much  better 
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quality  than  the  ordinary  paper  and  con- 
taininp;  no  iron. 

Swing-Back.  A  camera  appliance,  em- 
ployed in  bringing  parts  of  the  picture  into 
better  focus. 

S3nnbolic  Notation.  The  symbols  em- 
ployed to  represent  the  various  elementary 
Dodies  are  given  in  this  work  under  their 
respective  titles.  The  initial  letter  of  the 
Latin  name  is  used,  a  second  or  smaller 
letter  being  added  when  two  elements  cor- 
respond in  their  initials;  thus  C  stands  for 
carbon,  CI  for  chlorine,  Cd  for  cadmium, 
and  Cu  for  copper. 

The  chemical  symbol,  however,  does  not 
simply  represent  a  particular  element;  it 
denotes  also  a  definite  weight,  or  equivalent 
proportion  of  that  element.  (For  laws  of 
combination  see  Equivalent;  Equivalent 
Numbers,  and  Equivalent  Proportions.) 

Formulce  of  Compounds.  In  the  nomencla- 
ture of  compounds  it  is  usual  to  place  the 
oxygen  or  analogous  element  Jirst  in  the  case 
of  binary  compounds,  and  the  acid  before 
the  base  with  the  ternary  compounds,  or 
salts;  but  in  representing  them  symboli- 
cally this  order  is  reversed ;  thus,  oxide  of 
silver  is  written  AgO,  and  never  as  OAg; 
nitrate  of  silver  as  AgNog,  not  NOgAg. 

The  juxtaposition  of  symbols  expresses 
combination;  thus  FeO  is  a  compound  of 
one  proportion  of  iron  with  one  of  oxygen, 
or  the  "  protoxide  of  iron ;"  if  more  than  one 
equivalent  is  present,  small  figures  are 
placed  below  the  symbols  ;  thus,  FcjOg  rep- 
resents two  equivalents  of  iron  united  with, 
three  of  oxygen,  or  the  "  peroxide  of  iron ;" 
SOg,  one  equivalent  of  sulphur  with  three  of 
oxygen,  or  sulphuric  acid. 

Larger  figures  placed  before  and  in  the 
same  line  with  the  symbols,  affect  the  whole 
compound  which  the  symbols  express ;  thus, 
2SO3  means  two  equivalents  of  sulphuric 
acid;  3NO5,  three  equivalents  of  nitric  acid. 
The  interposition  of  a  comma  prevents  the 
influence  of  the  large  figure  from  extending 
farther.  Thus  the  double  hyposulphite  of 
soda  and  silver  is  represented  as  follows : 

2NaOS202,AgOSA, 
or  two  equivalents  of  hyposulphite  of  soda 
with  one  of  hyposulphite  of  silver;  the  large 
figure  referring  only  to  the  first  half  of  the 
formula.  Sometimes  however,  brackets,  etc., 
are  employed,  in  order  to  render  a  compli- 
cated  formula  more  plain.     For  example, 


the  formula  for  the  double  hyposulphite  of 
gold  and  soda,  or  the  sel  d'or,  may  be  written 
thus: 

3(NaOS202)AuOSA+4H20. 

In  this  formula  the  plus  sign  (-f)  denotes 
that  the  four  atoms  of  water  which  follow, 
are  less  intimately  united  with  the  frame- 
work of  the  salt  than  the  other  constituents. 
The  use  of  a  plus  sign  is  commonly  adopted 
in  representing  salts  which  contain  water  of 
crystallization.  Thus  the  formula  for  the 
crystallized  protosulphate  of  iron  is  written 
as  follows : 

FeOSOg+THjO. 

These  atoms  of  water  are  driven  off  by  the 
application  of  heat,  leaving  a  white  sub- 
stance, which  is  the  anhydrous  salt,  and 
would  be  written  simply  as  FeOSOg. 

The  plv^  sign,  however,  is  often  employed 
in  token  of  simple  addition,  no  combina- 
tion of  any  kind  being  intended.  Thus  the 
decomposition  which  follows  on  mixing 
chloride  of  sodium  with  nitrate  of  silver 
may  be  written  as  follows : 

NaCl+ AgN0g=AgCl+NaN03 ; 
that  is — 

Chloride  of  sodium  added  to  nitrate  of  silver 
=  Chloride  of  silver  and  nitrate  of  soda. 

Symbols  and  Molecular  Weights  of 
Photographic  Chemicals.  (From  the  Photo- 
graphic Times  Almanac.) 


Name. 

Symbol. 

Mol. 
wt 

Acid,  acetic,  glacial . 

H.CaHgOj 

60 

boracic,  or  boric 

H3BO3 

60 

carbolic  (see  Phenol). 

CeHgOH 

94 

chlorhydric  (see  Hydro- 

chloric). 

citric 

CeH507+HsO 

210 

digallic  (see  Tannic  acid). 

formic 

H.CHOo 
H.CrHjOs+HaO 

46 

gallic 

hydrobromic 

170 

HBr 

81 

hydriodic    .... 

HI 

128 

hydrochloric 

HCl 

36.6 

hydrocyanic 

g.? 

27 

hydrosulphuric  . 
muriatic  (see  Hydrochloric) 

34 

nitric    ...       .        . 

HNO3 

63 

nitrous         .... 

H2C204,2Hj(3 

47 

oxalic 

126 

pyrogallic  (see  Pyrogallol) 
salicylic      .... 

i€,&: 

126 
138 

sulphuric    .... 

H2SO4 

98 

sulphurous  .... 

HoSOs 

82 

tannic  (see  Digallic  acid) . 
tartaric        .... 

618 
150 
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Name. 

Symbol. 

Mol. 
wt. 

Alcohol,  ethyl   .... 

C0H5OH 
CHsHO 

46 

methyl  (see  Wood  alcohol) 

32 

Alum  (see  Potassium  alumin- 

ium sulphate). 

chrome      (see    Potassium 

chromic  sulph.) 

Ammonia,  gaseous   . 

H3N 

17 

Ammonium,  bichromate 

bromide       .... 

5NH^,Cr..O, 

NH4CI 

253 
98 

carbonate  (see  Sal  volatile) 

175 

chloride  (see  Sal  ammoniac 

53.5 

fluoride        .... 

NH4FI 

37 

iodide  . 

NH4I 

145 

nitrate . 

NH4NO3 

80 

oxalate 

124 

sulphide 

51 

sulpho-cyanate 

NH5CNS 

76 

Barium,  bromide 

BaBro 

297 

chloride 

BaCl2,2H20 

244 

iodide  .       . 

Ball 
BaOa 

391 

peroxide 

169 

Bicarbonate  of  potassa  (see 
Potassium  bicarbonate). 

of  soda  (see  Sodium  bicar- 

bonate). 
Bichloride  of  mercury  (see  Mer- 

curic chloride). 

Bromine 

Br 

79.8 

Borax  (see  Sodium  biborate    . 

Cadmium,  bromide  . 

CdBr2,4H40 
CdCl22H20 

344 

chloride       .... 

219 

iodide 

Cdls 

294 

Calcium,  bromide     . 

CaBro,4H20 

272 

carbonate  (see  Chalk) 

CaCOa 

100 

chloride       .... 

CaCl2 

111 

hypochlorite  (see  Chloride 

CaCl202CaCl2 

254 

of  lime). 

iodide 

Cala 

294 

Calomel  (see  Mercurous  chlo- 
ride). 
Carbonate  of  ammonia  (see 

ammonium  carbonate). 

potash  (see  Potassium  car- 

bonate). 

soda  (see  Sodium  carbonatfi 

Caustic  potash  (see  Potassium 
hydrate), 
soda  (see  Sodium  hydrate). 
Chalk  (see  Calcium  carbonate) 

Chloride  of  Ume  (see  Calcium 

hypochlorite). 

Chlorine 

CI 

35.5 

Chrome  alum  (see  Potassium 

chromic  sulph.) 

Copper  acetate  (see  Verdigris). 

W^B^A. 

199 

bromide       .... 

CuBro 

223.4 

chloride       .... 

CuClo.HaO 
CuSO4,5H20 
CUSO.4NH3+ 
H2O 

170.5 

sulphate  (see  Blue  Vitriol) 

249.2 

sulphate  and  ammonia     . 

245.5 

Corrosive  sublimate  (see  Mer- 

curic chloride). 

Epsom  salt  (see  Magnesium 

sulphate). 

Glauber's  salt  (see  Sodium  sul- 
phate). 
Glycerine   ..... 

ii5«o 

92 

Gold,  perchloride     . 

339.2 

Green  vitriol  (see  Iron  sulph.) 

Hydroquinone  . 

. 

. 

CeH42HO 

110 

Hydroxylamine  chloride 
Iodine  .... 
Iron,  ammonium  sulphate 

chloride  (ferric) . 
chloride  (ferrous) 
citrate  . 
iodide 

nitrate .... 
oxalate  (ferric)    . 
oxalate  (ferrous) 
sulphate  (ferric) . 
sulphate  (ferrous) 
Lead,  acetate  (see  Sugar  of  lead 

carbonate    .... 

iodide 

nitrate 

oxide 

Lithium,  bromide     . 

chloride       .... 

Iodide 

Magnesium,  bromide 

chloride       .... 

iodide 

sulphate  (see  Epsom  salt). 
Mercury  chloride  (mercuric) 
(see  Corros.  subl.). 

chloride  (mercurous)  (see 
Calomel). 

cyanide       .... 

iodide  (mercuric) 

iodide  (mercurous)     . 
Phenol  (see  Carbolic  acid) 
Platinum  chloride    . 
Potassa  (see  Potassium  hydrate) 
Potassium,  aluminium  sulph. 
(see  Alum). 

bicarbonate 

bichromate  .... 

bromide       .... 

carbonate    .... 

chlorate       .... 

chloride       .... 

chromic  sulph.  (see  Chrome 
alum). 

citrate 

cyanide       .... 

ferric  sulphate    . 

ferric-cyanide  (see  Red 

Prussiate). 
ferro-cyanide  (see  Yellow 

Prussiate). 
fluoride        .       .       . 
hydrate        .... 

iodide 

nitrate  (see  Saltpetre) 
oxalate        .... 
permanganate    . 
platlno-chloride 
sulpho-cyanate  . 
Prussiate  of  potash,  red  (see 

Potassium  ferri-cyanide.) 
of  potash,  yellow  (see 
Potassium  ferro-cyanide) 
Pyrogallol  (see  Pyrogallic  acid) 
Sal  ammoniac  (see  Ammonium 
chloride), 
soda  (see  Sodium  carb.). 
tartar  (see  Potassium  carb.) 
volatile  (see  Ammon.  carb). 


NH2OHCI 

FeS04(NH4)2S04 
+6H2O 

Febl2' 
Fe^(C6H607)2 

Fe(!s"03)2,6H20 

Fe2(C204)3 

FecA 

Fe2(S04)3 

FeS04,7H20 

Pb.(CoH8(52)2. 

3H20 
PbCOi 
Pbia 

PbiN03)2 
PbO 
iLiBr 
LiCH-H20 
Lil 

i  MgBr2 
MgCla 

Mgl2 

MgS04,7H20 
HgCla 


Hg2Cl 
HgCy, 

Hg2l 

PtCl4+8H20 

Al2(S04)3,K2S04, 

24H2O 
KHCO3 

K2Cr207 

KBr 

KO0C3+2H2O 

KCIO3 

KCl 

Cr2(SO4)3,K2S04, 

22H 
K3C6H5O7H2O 
KCy 

K2S04.Fe2(S04)8 

24H80 
KeFeaCyia 

K4FeCy6 

KFI+2H2O 

KOH 

KI 

KNOs 

KCgOiHaO 

KMnO* 

KjPtCIe 

KCyS 
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Name. 

Symbol. 

Mol. 
wt. 

Saleratus  (see  Potassium  bicar- 
bonate). 
Salt,  common  (see  Sodium 

chloride). 

Saltpetre  (see  Potassium 

nitrate). 

of  Chili  (see  Sodium 
nitrate). 
Sesqui-carboiiate  of  soda  (see 

Sodium  carbonate). 

Silver,  acetate   . 

AgCaHaOa 

167 

bromide 

AgBr 

188 

carbonate 

Ifc^^^ 

276 

chloride 

143.5 

citrate  . 

Ag^CeHA 

513 

fluoride 

127 

iodide  . 

a|i 

235 

nitrate  . 

AgNOg 

170 

nitrite  . 
oxalate 

a|;c264 

154 
304 

oxide    . 

AgaO 

232 

sulphide 

AgaS 

248 

Soda,  caustic  (see  Sodium  hy- 
drate). 
Sodium  acetate .... 

NaCoHaOa.SHaO 

190 

biborate  (borax) 

Na2B4O7,10H2O 
NaBr 

382 

bromide 

103 

bicarbonate 

NaHCOg 

84 

carbonate    . 

Na2CO3,10H2O 

286 

chloride       . 

NaCl 

58.5 

citrate  . 

, 

Na^C^H.0, 

258 

hydrate 

40 

hyposulphite 

NaaSaOaSHaO 

248 
150 

nitrate  (see  Chili  saltpetre) 

NaNOa 

85 

Bulph-antimoniate     . 

NaSbSg 

241 

sulphate       .... 

Na2SO4,10H2O 

NajS.gHaO 

NaoS08,7H20 

322 

sulphide      .... 

240 

sulphite       .... 

252 

thio-sulphate  (see  hypo- 

sulphite). 

Strontium,  bromide  . 

SrBro.eHaO 

355.5 

chloride       .... 

SrCl2.6H20 
Sr(N03)2 

266.5 

nitrate 

211.5 

Sugar  of  lead  (see  Lead  acetate) 
Sulphate  soda  (see  Sodium  sul- 
phate). 

Tannin  (see  Digallic  acid) 

Thymol 

C.I^(CH,,C,H,) 
SnCl4 

177 

Tin,  chloride  (stannic)     . 

260 

chloride  (stannous)    . 

SnCi2.2H20 
UBr2.4H20 

225 

Uranium,  bromide    . 

352 

nitrate  .... 

U02(N08)2,6H20 
U02(S04).3H26 

384 

sulphate 

. 

302 

Verdigris  (see  Copper  acetate) 
Vitriol,  blue  (see  Copper  sulph.) 

green  (see  Iron  sulphate)  . 

white  (see  zinc  sulphate)  . 

Washing  soda  (see  Sodium  car- 
bonate). 

Wood  alcohol  (see  Alcohol  me- 
thyl). 

Zinc,  bromide    .... 

ZnBro 

225 

chloride       .... 

ZnCIj 

136 

iodide 

ZnIa 

319 

nitrate 

Zn(N03'2,6H20 
ZnS04,7H20 

296 

sulphate  (see  White  vitriol) 

287 

Symmetrical  Doublet.  An  objective  com- 
posed of  two  equal  single  lenses,  symmetri- 


cally arranged  in  proportion  to  the  dia- 
phragm, which  stands  between  the  two 
lenses.  They  are  free  from  distortion. 
Steinheil's  aplanat,  Voigtlander's  euryscope, 
etc.,  belong  to  this  class. 

Symmetrical  Triplet  Lens.  This  combi- 
nation, the  invention  of  Mr.  Thomas  Sutton, 
of  Jersey,  consists  of  two  equal  achromatic 
plano-convex  lenses,  one  at  each  end  of  a 
tube,  placed  with  its  convex  side  outward, 
and  a  small  double  concave  lens  of  equal 
radii  placed  exactly  midway  between  them. 
In  contact  with  the  double  concave  lens  a 
small  stop  is  placed.  It  is  evident  that  in 
this  combination  a  small  oblique  pencil  is 
incident  excentrically  upon  the  front  convex 
lens,  that  its  axis  after  suffering  deviation 
passes  centrically  through  the  concave  lens 
without  suffering  further  deviation,  and  that 
it  is  then  incident  excentrically  upon  the 
posterior  convex  lens,  from  which  it  emerges 
in  a  direction  parallel  to  that  of  incidence. 
This  is  true  of  every  oblique  pencil,  and 
their  axes  all  pass  through  a  common  point, 
which  is  the  centre  of  the  symmetrical 
combination.  The  focus  of  an  oblique  pen- 
cil is  in  every  optical  instrument  a  disk  of 
light,  and  not  an  exact  point.  The  size  of 
this  disk  is  reduced  by  using  a  small  stop. 
When  it  is  sufficiently  reduced  by  using  a 
sufficiently  small  stop,  the  focus  upon  the 
screen  is  said  to  be  good.  In  that  state  a  ray 
which  passes  through  the  centre  of  the  sym- 
metrical triplet  is  one  of  the  rays  which  com- 
pose the  small  disk  or  good  focus,  because  it 
is  at  the  centre  of  the  stop.  The  focus  is 
therefore  at  the  point  where  the  axis  of  the 
pencil  meets  the  focussing  screen — an  abso- 
lute necessity  for  obtaining  an  image  free 
from  distortion. 

Synthesis.  The  method  of  determining 
the  nature  of  bodies  by  composition,  the  ele- 
ments being  caused  to  unite  and  produce  the 
compound.  Thus  the  synthetical  is  the  op- 
opsite  method  to  that  of  analysis,  or  the 
analytical. 

Syrup.  A  thick  solution  of  sugar  in 
water.  In  the  preparation  of  syrups  care 
should  be  taken  to  employ  the  best  refined 
sugar,  as  they  will  be  thus  rendered  less 
liable  to  spontaneous  decomposition;  and  if 
made  with  distilled  water,  or  filtered  in  rain 
water,  will  be  perfectly  transparent,  without 
the  trouble  of  any  clarification. 

Sjnniped  Collodion.  Collodion  covered 
with  a  coating  of  syrup. 
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Table  of  Distances— for  use  with  detect- 
ive cameras — at  and  beyond  which  all  objects 
are  in  focus.  Calculated  for  a  confusion 
disk  of  less  than  the  T^th  of  an  inch.  By 
J.  J.  HiGGiNS,  A.M.,  M.D. 
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23 
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59 

60 

44 

39 

35 

32 
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27 

25 

23% 

7 

82 

68 

59 

51 

45 

41 

39 

34 

31 

29>^ 

27 

Table  Stand.  A  studio  stand  for  very 
large  cameras.  It  has  the  shape  of  a  four- 
legged  table  on  casters,  with  powerful  rack, 
and  mechanism  for  lowering  and  raising, 

Tabloids.  For  the  convenience  of  tour- 
ists and  amateur  photographers  who  may 
wish  to  develop  or  fix  their  plates,  or  tone 
prints,  etc.,  while  travelling,  many  standard 
photographic  preparations,  such  as  pyro, 
eikonogen,  metol,  toning  and  fixing  pow- 
ders, etc.,  may  be  obtained  in  the  form  of 
lozenges  or  "  tabloids,"  or  cartridges. 

Talbot-Klic  Process.  In  1852  and  1858 
Talbot  patented  methods  for  producing  in- 
taglio printing-blocks,  which  were  later 
modified  and  improved  by  Klic.  Modified 
applications  of  these  processes  are  now  com- 
monly used  for  producing  both  intaglio  and 
relief  blocks  for  photogravure  and  typo- 
graphic printing.  (See  Wilkimonh  Photo- 
Engraving,  etc.,  and  the  same  author's  Pho- 
togravure.) 

Talbotype.  The  name  given  to  the  calo- 
type  process,  in  honor  of  its  discoverer, 
Henry  Fox  Talbot,  Esq.     (See  Calotype.) 

Talc.  Soapstone.  Colorless,  greasy  feel- 
ing mineral,  used  as  talc  powder  for  prepar- 
ing glass  plates  for  stripping  films. 

Tally-Board  for  Printers.  Used  by  prin- 
ters for  registering  or  tallying  the  number  of 
Erints  made  from  a  given  negative.  Two 
ands  are  supplied  to  the  register — one  to 
number  the  prints  in  order  and  the  other  to 


tally  them  as  they  are  printed.    For  exam- 
ple, when  the  tally  hand    arrives   at  the 

Fig.  212. 


register  hand  you  are  told  ^t  once  that  the 
order  is  finished. 

Tank.     Made   of   two   sheets    of  glass 
clamped  together  with  a  strip  of  India  rubber 


Fig.  213. 


between.  Used  for  exhibiting  living  ani- 
mals and  chemical  reactions  in  the  magic 
lantern. 

Tannic  Acid.  C27H22O1Y.  A  yellow  sub- 
stance, soluble  in  water  and  alcohol.  Used 
to  harden  the  gelatine  film.  For  paper  prints 
alum  is  better,  as  tannic  acid  colors  them 
yellow. 

Tannin  Process.  A  collodion  dry-plate 
process,  introduced  by  Major  Russell,  in 
which  the  collodion  plates  on  gelatine  sub- 
stratum, after  coating  and  washing,  are 
flowed  with  tannin  solution.  After  drying 
thev  will  keep  for  some  time. 

T?artaric  Acid.  Tartaric  acid  is  found  in 
the  fruit  of  several  plants,  but  more  espe- 
cially in  the  grape  in  combination  with 
potassa,  and  is  manufactured  in  large  quan- 
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titles  from  the  bitartrate  of  potassa,  a  crys- 
talline substance  deposited  on  the  sides  of 
wine  casks.  Tartaric  is  a  crystallizable  acid, 
very  soluble  in  water,  and  but  little  so  in  alco- 
hol. It  is  converted  into  the  oxalic  by  the 
action  of  nitric  acid  and  heat.  To  obtain  it 
dissolve  the  bitartrate  of  potassa  in  hot 
water,  and  add  carbonate  of  lime ;  filter  and 
wash  the  precipitate,  diffuse  it  through  water, 
and  add  dilute  sulphuric  acid ;  filter  again, 
and  evaporate  the  solution ;  crystals  will  lorm. 
Tartaric  acid  is  used  in  photography  in  con- 
junction with  protosulphate  of  iron  to  form 
a  developing  agent  for  negatives  instead  of 
acetic  acid.  It  has  also  been  used  in  the 
preparation  of  ready-sensitized  paper,  and 
and  as  a  retarder  iij  developers  and  with  sen- 
sitizers. 

Tartaric  Acid  Prints.  Immerse  the  paper 
in  an  80-grain  solution  of  tartaric  acid  in 
water,  dry,  and  then  float  on  a  50-grain  solu- 
tion of  aceto-nitrate  of  silver;  dry  again. 
Expose  in  a  pressure-frame  under  a  negative, 
and  fix  in  the  usual  way. 

Tartrate.  A  salt  formed  by  the  union  of 
tartaric  acid  with  a  base. 

Tartrate  of  Iron  and  Ammonium. 
Ammonio-tartrate  of  iron.  A  light-sensi- 
tive combination  used  in  the  blue-print 
process.  It  acts  similarly  to  ammonio- 
citrate  of  iron. 

Tartrate  of  Potash.  This  salt,  commonly 
known  as  soluble  tartar,  is  formed  by  neutral- 
izing with  subcarbonate  of  potassa  the  excess 
of  tartaric  acid  in  the  bitartrate  of  potassa. 
The  form  of  the  crystal  is  a  right  rhomboidal 
prism,  very  soluble  in  water,  attracting  mois- 
ture when  exposed  to  the  air.  The  crystals 
contain  2  parts  of  water  at  a  temperature 
not  exceeding  248°  F. 

Tartrate  of  Silver.  A  union  of  silver 
with  tartaric  acid.  The  tartrate  of  silver 
possesses  some  extraordinary  peculiarities. 
Papers  may  be  prepared  either  by  spread- 
ing the  tartrate  at  once  over  the  surface, 
or  still  better,  by  soaking  the  paper  in  a 
solution  of  Rochelle  salts  (tartrate  of  pot- 
ash and  soda),  and  then  applying  two  washes 
of  the  solution  of  nitrate  of  silver.  The 
first  action  of  light  is  very  feeble,  but  there 
gradually  comes  on  a  stronger  discoloration, 
which  eventually  proceeds  with  rapidity,  and 
at  length  blackens  to  an  extent  beyond  al- 
most every  other  paper.  This  discoloration 
may  be  wonderfully  accelerated  by  washing 
over  the  tartrated  paper  with  a  very  dilute 


solution  of  the  hydriodate  of  potash,  during 
the  process  of  darkening.  It  is  not  easy  to 
use  this  when  copying  anything,  but  there 
are  cases  in  which  the  extreme  degree  of 
darkness  which  this  preparation  acquires 
renders  it  valuable.  The  acetate  of  silver 
comports  itself  in  the  same  manner  as  the 
tartrate.  The  citrate,  oxalate,  etc.,  are  only 
interesting  as  forming  parts  of  the  series  of 
argentic  preparations  which  exhibit  deci- 
sive changes  when  exposed  to  light.  The 
methods  of  rendering  them  available  will  be 
sufficiently  understood  from  the  foregoing. 
Tartrate  of  silver  is  used  for  preserving  sil- 
vered paper,  but  the  citrate  of  silver  is  pre- 
ferable. 

Tartrate  of  Soda.  Take  300  grains  of 
carbonate  of  soda,  dissolve  in  water,  and  add 
400  grains  of  bitartrate  of  potassa.  The  soda 
uniting  with  the  excess  of  tartaric  acid  in  the 
bitartrate,  forms  this  salt,  and  carbonic  acid 
is  given  off".  The  salt  crystallizes  in  large 
prismatic  crystals,  which  are  soluble  in  5 
parts  of  water. 

Tanner's  Wet-Paper  Process.  Take 
French  or  German  paper  and  steep  it  from 
ten  to  twenty  minutes  in  a  solution  of  pure 
iodide  of  potassium,  500  grains  to  1  pint  of 
water.  A  proportion  of  the  500  grains  may 
be  bromide  of  potassium  or  chloride  of  so- 
dium, if  greater  intensity  is  desired.  After 
immersion  hang  up  to  dry.  When  dry  sen- 
sitize with  a  solution  of  nitrate  of  silver,  50 
grains ;  water,  1  ounce ;  acetic  acid,  1  drachm, 
by  floating;  blot  off"  with  white  bibulous 
paper  quite  moist,  laying  the  back  of  the  sen- 
sitized sheet  upon  the  bibulous  paper.  Allow 
it  to  drip  a  few  minutes,  and  then  place  it 
in  the  dark-slide,  and  expose  in  the  camera. 
After  the  exposure,  which  should  be  effected 
as  soon  as  possible,  the  paper  is  removed  and 
placed  face  downward  upon  a  glass  plate, 
containing  a  nearly  saturated  solution  of 
gallic  acid.  The  image  soon  develops,  and 
is  fixed  in  hyposulphite  of  soda,  dried,  and 
waxed  in  the  usual  way. 

Tannin.  A  peculiar  vegetable  principle, 
named  from  its  power  of  converting  skins  of 
animals  into  leather.  It  is  prepared  by  pre- 
cipitating an  infiision  of  galls  with  a  con- 
centrated solution  of  carbonate  of  potash, 
avoiding  excess;  wash  with  ice-cold  water, 
dissolve  in  dilute  acetic  acid,  filter,  precipi- 
tate by  acetate  of  lead ;  wash  the  precipitate 
with  water ;  suspend  it  in  water ;  decompose 
it  by  sulphuretted  hydrogen,  and  evaporate 


TANN 


380 


TAUP 


the  filtered  liquid  in  vacuo  or  over  sulphuric 
acid. 

Tannin,  in  its  pure  state,  is  perfectly 
white,  but  acquires  a  yellow  color  from  the 
action  of  the  air.  It  is  a  powerful  astringent 
and  reddens  vegetable  blues.  It  unites  with 
the  bases,  forming  salts  called  tannates,  which 
are  characterized  by  striking  a  deep  black 
with  the  per-salts  of  iron.  Tannin  is  used  in 
photography  as  a  preservative. 

Tannin  Dry  Process.  (See  RusselVs  Dry 
Process.) 

Taste.  That  power  of  the  mind  which  is 
conversant  with  the  beautiful,  both  in  Nature 
and  art.  An  intellectual  perception  of  any 
object,  blended  with  a  distinct  reference 
to  our  sensibility  of  enjoyment  or  dislike. 
Coleridge  defines  taste  as  "  a  metaphor  taken 
from  one  of  the  mixed  senses,  and  applied  to 
objects  the  more  purely  organic,  and  of  our 
moral  sense,  when  we  would  apply  the  co- 
existence of  an  immediate  personal  dislike 
or  complacency."  Now,  by  the  constitution 
of  man's  nature  every  exertion  of  human 
activity,  in  the  pursuit  of  the  good,  the 
beautiful,  and  the  true,  combines  a  sense  of 
pleasure,  or  the  contrary,  with  the  perception 
of  their  respective  objects;  and  this  fact 
would  justify  the  widest  application  of  the 
metaphor.  While,  however,  in  the  case  of 
the  true,  this  co-existent  pleasure  has  not 
received  any  distinctive  appellation,  and 
while  conscience,  as  comprehending  the 
sense  of  approbation  or  disapprobation,  is 
characteristically  applied  to  the  moral  en- 
ergy, that  of  taste  has  been  confined  to  the 
perception  of  beauty  and  the  accompanying 
gratification.  But  taste,  like  all  other  meta- 
phorical terms,  is  extremely  inaccurate,  and 
by  directing  attention  exclusively  to  this 
element  of  pleasure,  it  has  led  to  a  very 
inadequate  conception  of  the  true  nature  of 
the  faculty  which  it  designates.  Thus  Hut- 
cheson  maintains  that  the  faculty  is  peculiar, 
and  is  a  sense  which,  similarly  to  the  other 
senses,  procures  a  pleasure  totally  distinct 
from  a  cognition  of  principles,  or  of  the 
causes,  relations,  and  usages  of  an  object; 
that  beauty  strikes  at  first  sight,  and  that 
knowledge  the  most  perfect  will  not  increase 
the  pleasure  to  which  it  gives  rise;  and 
lastly,  that  all  the  diversity  of  sentiments 
excited  in  different  minds  by  the  beautiful 
arise  solely  from  the  modifications  of  the 
sense  by  association,  custom,  example,  and 
education. — P.  H.  C. 


Tatum's  Photographic  Canvas.  This  i» 
a  patented  process  for  rendering  canvas 
capable  of  receiving  a  photographic  impres- 
sion in  such  a  manner  as  not  to  interfere 
with  the  oil  ground  and  thus  enable  the 
artist  to  paint  the  portrait  without  the  diffi- 
culties and  accidents  usual  to  other  methods. 

Taupenot's  Dry  Process.  The  cleaning 
of  the  glass  for  this  process  is  a  most  impor- 
tant desideratum,  as  much  of  its  success  de- 
pends upon  this.  Glass  that  has  been  used 
must  be  soaked  for  some  hours  in  a  solution 
of  common  potash  1  ounce,  water  1  pint, 
before  cleaning.  Put  the  glass  on  a  quire  of 
white  paper,  the  side  which  you  do  not  pre- 
pare upward;  take  three  pads  as  thick  as 
the  fist,  made  of  fine  polishing  cotton;  with 
the  first  cover  the  glass  with  a  mixture  of 
tripoli  1  drachm,  with  nitric  acid  15  min- 
ims, water  1  ounce;  with  the  second,  re- 
move carefully  the  layer  of  tripoli  which 
you  have  just  applied;  with  the  third 
rub  the  glass  afresh  to  satisfy  yourself  that 
it  is  quite  clean.  It  is  necessary  that 
the  two  last  operations  should  be  quickly 
performed  without  giving  the  tripoli  time  to 
dry ;  you  must  also  begin  at  the  left  corner 
at  the  bottom,  work  toward  the  right  corner, 
and  so  go  up  the  glass  horizontally  without 
passing  over  that  which  has  been  done. 
The  first  surface  being  polished,  the  same 
operation  is  performed  to  that  which  it  is 
intended  to  sensitize.  The  palm  of  the  hand 
is  passed  over  the  four  edges  of  the  plate,  to 
make  sure  that  no  dust  remains  attached  to 
them ;  lastly,  a  silk  handkerchief  is  passed 
lightly  over  the  two  surfaces,  and  the  glass 
is  put  into  a  grooved  box,  or  better,  upright 
against  the  wall.  At  the  moment  of  apply- 
ing the  collodion  it  is  only  necessary  to  pass 
over  the  glass  a  gilder's  brush,  which  will 
remove  the  dust  which  may  have  fallen 
upon  it. 

The  Collodion.  It  is  very  essential  that 
the  collodion  film  should  be  very  adherent 
to  the  glass,  and  that  it  should  be  in  a  state 
entirely  opposite  to  collodion  which  we 
wish  to  transfer ;  that  is,  it  should  be  clear, 
may  contain  a  little  water,  and  ought  to 
include  the  least  possible  amount  of  al- 
cohol. 

These  qualities  are  obtained  by 


Ether,  sp.  gr.  0.759  . 
Alcohol,  sp.  gr.  0.848 
Gun-cotton 
Iodide  of  Cadmium 
Bromide  of  Cadmium 


6  drachms. 
2 

4  grains. 
4 
J^  grain. 
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Coat  the  plate  in  your  usual  manner,  and 
sensitize  in  a  bath  of  nitrate  of  silver,  35 
grains;  water,  1  ounce;  then  place  it  in  a 
dish  of  clean  water  and  pass  the  water  over 
and  over  it  several  times  ;  then  into  a  second 
dish  of  water  and  repeat  the  operation. 
Lastly,  pour  over  it  a  great  quantity  of  water, 
and  finish  by  washing  it  twice  with  distilled 
water.  Let'  it  drain  for  a  minute  or  more 
from  one  corner,  and  then  pour  on  the  albu- 
men. 

The  Albumen.      To    make    the  albumen 
coating,  take 

Albumen 2^4  ounces. 

Distilled  Water      ....       jounce. 

Liquor  Ammonia  .       .       .       .30  minims. 

Iodide  of  Potassium  or  Ammo- 
nium     10  grains. 

Bromide  of  Potassium  or  Ammo- 
nium     3       " 

Put  into  a  dish  the  iodide,  the  bromide  (and 
if  you  desire,  a  little  rock-candy),  and  dis- 
solve them  in  the  water ;  add  the  albumen 
and  ammonia  ;  beat  them  up  together  as  long 
as  possible.  The  next  day  filter  the  solution 
through  clean  cotton-wool,  or  filtering-paper, 
and  bottle  it  off*  in  4  or  6  ounce  bottles; 
fill  them  full,  and  cork  them  up  tight.  It 
will  keep  thus  as  long  as  you  may  wish.  If  it 
gets  thick  or  forms  threads,  filter  before 
using.  Pour  the  albumen  plentifully  upon 
the  sensitized  collodion  on  one  side  of  the 
glass  and  take  care  that  it  spreads  in  a  well- 
united  sheet,  and  that  it  reaches  as  quickly 
as  possible  the  corner  at  which  it  is  drained 
off".  If  the  plate  has  been  well  washed,  and 
the  albumen  spread  without  stopping,  there 
is  every  chance  of  getting  a  good  picture ; 
but  if  either  of  these  points  is  wanting,  veins 
will  be  perhaps  caused,  traversing  the  whole 
negative,  and  which  cannot  be  seen  before 
development.  The  albumen  which  is  poured 
off  the  glass  will  do  again,  if  filtered.  It 
should  then  be  left  to  dry,  which  will  take 
five  or  six  hours.  When  thoroughly  dry 
sensitize  with  nitrate  of  silver,  40  grains; 
distilled  water,  1  ounce ;  crystallized  acetic 
acid,  40  minims ;  wash  thoroughly  as  before 
for  the  collodion,  drain  and  dry.  Add  oc- 
casionally to  the  silver  bath  portions  of  a 
50-grain  solution  of  nitrate  of  silver  to  keep 
it  up  to  its  full  strength. 

Development.    To  effect  this  successfiilly, 
take  of  a 

Saturated  Solution  of  Gallic  Acid     23^  ounces. 
Pyrogallic  Acid       ....    1  grain. 

Alconol 25  minims. 

Acetic  Acid,  No.  8  .       .       .       .20 


Dissolve  the  gallic  acid  in  cold  water,  decant 
it  and  add  the  alcohol,  which  will  dissolve 
any  particles  left  by  the  water;  then  the 
pyrogallic  acid ;  lastly  the  acetic  acid,  and 
filter.  At  the  time  of  using  add  the  quantity 
of  silver  solution  required.  Serious  incon- 
veniences arise  from  using  any  portion  of 
the  sensitizing  bath.  It  should  be  under- 
stood that  this  formula  must  be  modified 
according  to  the  images  that  are  to  be  de- 
veloped. If  the  exposure  is  insufficient,  a 
little  more  nitrate  must  be  added;  if,  to  get 
more  equality  and  less  contrast  between  the 
lights  and  shadows  the  exposure  has  been 
very  long,  it  is  necessary  to  diminish  greatly 
the  proportion  of  gallic  acid,  to  increase  that 
of  acetic  acid  three  or  four  times,  and  begin 
the  development  without  the  silver.  The 
best  method  is  to  put  the  developer  in  a  flat 
dish,  and  immerse  the  plate  in  it  quickly, 
avoiding  bubbles ;  raising  it  occasionally  to 
note  the  progress  of  development.  It  should 
be  slightly  over-developed,  as  it  loses  inten- 
sity in  the  fixing-bath.  The  developer  can 
be  used  until  it  becomes  black,  when  it  must 
be  thrown  away.  You  must  not  be  dis- 
couraged at  the  length  of  time  required  for 
development,  as  it  will  sometimes  require 
several  hours  to  get  a  good  negative ;  one  of 
the  great  advantages  of  this  process  is,  that 
a  good  picture  can,  almost  always,  be  ob- 
tained after  any  kind  of  exposure.  The  less 
nitrate  of  silver  used  the  more  clear  and  in 
keeping  will  be  the  plate ;  as  little  as  possi- 
ble, therefore,  should  be  added. 

The  Fixing.  After  having  developed  the 
image  it  should  be  carefully  washed  and 
placed  in  a  solution  of  hyposulphite  of  soda, 
1  ounce ;  water,  10  ounces.  If  the  negative 
is  feeble,  it  may  be  put  into  a  3  per  cent, 
solution,  and  left  there  only  until  the  edges 
begin  to  lose  the  iodide  a  little,  and  then 
washed.  This  plate  will  give  a  very  soft 
and  agreeable  positive.  (For  several  modifi- 
cations of  this  process  see  Ixdex.) 

Taupenot's  Paper  Process.  Take  paper 
salted  in  the  usual  way ;  soak  it  in  a  solu- 
tion of  iodide  of  iron,  and  when  blue,  wash 
in  water  ;  soak  in  a  weak  alcohol  and  water 
solution  of  nitrate  of  silver,  saturated  with 
iodide  of  silver  {i.  e.,  the  negative  collodion 
nitrate  bath) ;  then  coat  with  iodized  albu- 
men. When  dry  coat  the  albumen  surface 
with  aceto-nitrate  of  silver  ;  dry  and  expose 
a  few  seconds  under  a  negative,  develop  with 
a  saturated  solution  of  gallic  acid ;  tone  in 
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sel  cfor  bath,  and  fix  in  hyposulphite  of  soda. 
Fifteen  seconds'  exposure  to  gaslight  is  suffi- 
cient for  good  results.  This  paper  may  also 
be  used  in  the  camera  for  negatives 

Technical.  That  method  of  speaking 
which  is  proper,  or  peculiarly  appertaining 
to  any  given  art.  Artists  and  amateurs  are 
accustomed,  when  they  talk  of  matters  re- 
lating to  the  arts,  to  employ  many  expres- 
sions which  are  not  introduced  into  any 
language,  or  at  least,  do  not  bear  the  same 
signification.  This  species  of  conversation 
is  not  without  its  advantages.  The  terms  it 
employs  are  often  arbitrary,  but  they  are 
much  clearer  than  any  other  would  be  to 
the  artist  or  connoisseur,  inasmuch  as  he  has 
habituated  himself  to  combine  with  them, 
and  with  them  alone,  the  ideas  meant  to  be 
conveyed;  and  they  besides,  often  save  a 
roundabout  way  of  expression.  But  this 
stated,  we  are  bound  to  add  that  they  should 
never  be  introduced  into  books,  excepting 
only  such  as  are  addressed  especially  to  the 
practisers  of  art,  for  in  any  work  designed 
for  the  purposes  of  general  information  they 
merely  tend  to  mystify  and  confuse  the 
reader. 

Technique.  In  photography  a  term  used 
to  indicate  workmanship.  The  technique 
of  a  painting  is  its  drawing,  light  and  shade, 
color  and  perspective,  or,  more  plainly,  their 
management  in  contra-distinction  to  its 
sentiments  or  ideas,  or  conception,  if  you  will. 
In  whatever  way  the  photographer  poses, 
lights  and  generally  manages  his  model,  that 
is  called  technique.  It  does  not  include  the 
after  chemical  treatment  of  the  negative,  for 
that  pertains  to  the  manipulation.  As  to  the 
sentiment,  idea,  or  conception,  or  the  carry- 
ing out  of  any  of  these  to  any  degree,  that  is 
still  another  story.  , 

Technique  of  Fen-Process  Drawing.  It 
goes  without  saying  that  the  process-artist 
should  confer  with  the  printer  of  the  book 
as  to  style  of  type  to  be  employed  in 
the  work,  headlines,  tail-pieces,  etc.  In 
a  word,  the  whole  should  be  carefiilly 
planned  before  any  actual  mechanical  work 
is  done.  When  a  residence,  to  cost  $15,000 
or  $25,000  is  projected,  an  architect  is  em- 
ployed to  carefiilly  plan  every  detail.  A 
like  amount  of  money  should  not  be  ex- 
pended upon  the  publication  of  a  book  until 
the  wished-for  result  has  been  carefiilly  pro- 
vided for,  so  far  as  foresight  can  provide,  as 
to  mechanical  details  of  type,  proper  binding, 


etc.  These,  supplemented  by  plates  adapted 
to  the  purpose,  secure  a  far  better  result 
than  the  usual  hit-or-miss  methods. 

Such  illustrators  of  our  time  as  Harvey 
Fenn,  E.  A.  Abbey,  Geo.  Wharton  Edwards, 
and  E.  J.  Meeker  never  fail  to  add  greatly 
to  the  value  of  the  works  embellished  by 
them. 

Drudgery  must  be  endured  in  beginning 
most  pursuits. 

A  great  facility  of  hand  and  delicacy  of 
touch  must  be  secured  if  one  would  succeed 
with  the  pen.  The  pencil  offers  no  such  in- 
centive to  excellence  because  the  pencil 
line  can  be  easily  erased.  In  a  process- 
drawing,  the  certain  pen-line  must  remain, 
and  a  habit  of  thoughtful  accuracy  is  essen- 
tial. 

Facility  of  hand  can  be  cultivated  by 
much  practice  of  the  following  exercises : 
The  endeavor  should  be  to  lay  a  tint  with 
such  a  pen,  fine  or  coarse,  as  one  may  choose 
to  employ.  The  "T"  pens,  for  coarse  work, 
Gillott's  No.  404  and  No.  303,  are  good.  The 
favorite  pen  with  the  writer  is,  however,  the 
Spencerian  No.  1,  Dbl.  elastic.  With  this 
pen  lines  may  be  as  lightly  described  upon 
paper  as  a  feather  is  floated  in  the  air. 

Higgins'  ink,  or  that  known  as  Encre  de 
Chine,  may  be  used. 

One  may  begin  by  describing  a  circle  of  good 
size,  say  as  large  as  the  circumference  of  a 
desk  mucilage  bottle.  With  a  pencil,  rule 
lines  vertically  and  horizontally,  dividing 
the  circle  into  four  equal  portions.  The 
circle  has  now  been  delineated  and  divided 
with  a  pencil.  Begin  at  upper  left-hand  por- 
tion with  the  pen,  lay  curved  lines  distant 
from  each  other  twice  the  width  of  the  line  em- 
ployed. This  rule  may  be  safely  adopted  by 
the  artist  for  reproduction  work.  When  com- 
plete, the  fourth  of  the  circle  should  appear 
to  the  half-closed  eye  as  a  tinted  ground.  It  is 
'  important  to  at  once  form  the  habit  of  start- 
ing exactly  upon  the  pencil  line  at  the  right 
and  ending  upon  the  line  at  the  bottom.  This 
division  tinted  from  right  to  left,  next  take 
its  neighboring  division  and  tint  it  from  left 
vertical  line  to  right  horizontal.  Treat  the 
lowerhalf  of  circle  in  the  same  manner.  When 
j  the  ink  is  dry,  gently  erase  the  pencil  marks 
i  with  rubber*  and  you  have  a  circle  tinted, 
I  with  a  white  cross  in  the  centre.  After  some 
pages  of  this  work,  describe  a  second  circle 
with  the  pencil,  divide  it  vertically  and  tint 
the  left-  and  right-hand  portions  as  before. 
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Describe  a  third,  divide  it  horizontally,  and 
tint  the  upper  and  lower  halves  as  before. 
After  two  days  of  work,  increase  the  size  of 
the  circles  by,  say  one-fourth  of  an  inch,  or 
better,  one-half  of  an  inch,  if  you  can  possi- 
bly manage  it. 

After  some  days  of  this  preparatory  work, 
review  the  whole,  but  this  time  trusting 
wholly  to  the  eye  for  guidance,  relying  no 
longer  upon  the  help  of  the  pencil  lines. 

Now  it  becomes  important  to  acquire  a 
method  of  forming  lines  and  tints  in  squares. 
Rule,  or  better,  sketch  a  series  of  squares, 
each  side,  say,  1^  inches.  No.  1,  divide  by 
horizontal  and  vertical  lines.  Tint  lower 
left-hand  square  and  upper  right-hand 
square.  No.  2,  divide  by  diagonals  and  tint 
each  by  lines  parallel  with  sides  of  square. 
No.  3,  describe  a  diamond  inside  ;  tint  hori- 
zontally. No.  4,  the  same,  but  tinted  verti- 
cally. No.  5,  the  same,  but  tinted  outside  the 
diamond. 

Now  pencil  some  Greek  frets,  double  line. 
Tint,  and  remove  the  pencilling.  Progress  can 
now  be  readily  seen.  Draw  now  with  pencil 
a  series  of  interlocking  diamonds  horizon- 
tally delineated.  Tint  the  outer  edge  of  one, 
the  inner  diamond  following. 

There  should  now  appear  in  your  work  the 
ease  of  a  master  hand ;  no  appearance  of  hesi- 
tation or  doubt.  Now  reproduce  the  whole 
series  of  exercises  from  memory,  unaided  by 
the  pencil  outline. 

He  who  can  draw  nothing  but  what  is  be- 
fore him,  loses  the  best  portion  of  the  art. 
From  this  stage  on,  the  mind  must  add  the 
riches  of  its  resources  to  the  efforts  of  the  eye 
and  the  hand. 

Now  procure  some  simple  models  of  wood, 
and  some  low  models  of  casts  of  architectural 
movement.  Get  a  cube,  a  cylinder,  and  a 
sphere  of  wood;  these  are  elementary  forms 
found  in  Nature.  Houses  are  huge  cubes. 
Tree-trunks  are  cylinders.  Old  iron  kettles 
are  spherical  in  light  and  shade.  Space  for- 
bids further  hints ;  and  the  workman  will 
readily  supply  his  own.  If  one  chooses,  to 
add  a  wooden  cross,  and  an  open  triangle 
and  a  pyramid,  such  will  be  found  most  use- 
ful. Curtain  off  the  window  at  lower  por- 
tion until  the  light  falls  upon  models. 
Arrange  them  for  cast  shadows.  Mingle 
books,  vases,  a  hat  or  glove,  in  the  composi- 
tion. Begin  with  a  simple  group.  Pencil- 
in  the  shadows.  Take  the  pen  and  tint 
these,  cross-hatching  as  little  as  possible.    Try 


to  secure  requisite  strength  by  suitable 
tinting.  After  practice  with  the  straight- 
line  models,  take  up  the  sphere.  Place  with 
it  a  graceful  pitcher  or  vase,  even  a  wine- 
glass. Note  the  ellipse  formed  by  the  top  of 
the  glass.  Note  the  **  down-in  look  "  given 
by  the  shade.  Let  all  shadow  tints  take  the 
course  of  the  surface  upon  which  they  fall,  be  it 
upon  a  book  or  table.  Now  it  is  to  be  pre- 
sumed that  you  are  familiar  with  propor- 
tional measurement,  secured  by  holding  the 
pencil  or  pen  at  utmost  length  of  the  arm 
outstretched  from  the  body.  Upon  the 
pen  mark  with  the  thumb  the  apparent  size 
of  the  principal  object.  Now  ascertain  what 
relation,  whether  half  the  size  or  three- 
fourths,  the  other  objects  in  the  group  sus- 
tain, and  sketch  accordingly.  In  tinting  the 
shadows  use  the  utmost  care  to  begin  and  end 
upon  pencil  lines,  as  in  the  elementary  exer- 
cises. Think  long  before  you  draw  a  line. 
Let  it  be  clearly  well-defined.  No  random 
touches,  as  if  in  search  of  the  true  line.  This 
maxim  will  serve  you  well  in  all  your  after 
work. 

Come  on  now  to  design.  Set  up  a  bare 
branch,  follow  the  intricacy  and  variety  of 
its  details  and  graceful  taperings  and  tint- 
ings.  Ere  you  have  half  planned  the  serpen- 
tine lines,  you  will  think  how  blind  you 
have  always  been  to  the  loveliness  of  Nature. 

Next  take  flowers  or  a  weed.  Delineate 
all  of  the  plant— flower,  bud,  leaves,  and 
roots.  Note  the  form  of  blooms  and  leaves 
when  turned  from  you.  Draw  nothing  as 
you  suppose  it  to  be.  Maxim  two  for  recol- 
lection. 

If  you  intend  to  take  up  chalk-plate  work 
you  must  form  an  idea  of  the  normal  human 
face.  With  mental  image  in  mind,  departures 
from  the  usual  standard  are  quickly  noted. 

In  brief:  The  classic  figure  was  seven  and 
a  half  to  eight  heads  high ;  from  crown  of 
head  to  under  part  of  chin  being  the  eighth 
portion  of  a  man.  Arms  outstretched,  from 
nnger-tip  to  finger-tip  is  the  same  length  as 
from  toe  to  crown.  Allowing  two  heads  for 
width  of  body  from  shoulder  to  shoulder,  the 
arms  and  hands  must  then  be  each  three 
heads  long.  Divide  now  the  head  into  nose- 
lengtlis.  It  is  four  nose-lengths  in  all.  From 
crown  to  forehead,  one  nose ;  the  forehead, 
one  nose ;  the  nose ;  and  from  nostril  to  foot 
of  chin  another  nose— so  that  half  a  man's 
head  should  be  below  the  root  of  his  nose. 
Minor  details  now  are :  The  width  of  a  face 
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is  two  nose-lengths ;  the  neck  is  two  noses 
in  diameter ;  the  shoulders,  eight  noses  ;  the 
ear,  one  nose-length — and  it  should,  when 
symmetrically  placed,  be  horizontally  on  a 
line  with  the  nose. 

The  space  between  the  eyes,  half  a  nose- 
length  ;  the  nostrils  the  same  length  as  the 
width ;  the  eyes  the  same  length  as  the  space 
between  them,  so  that  the  centre  of  the  eye- 
balls should  be  perpendicular  with  the  ex- 
treme ends  of  the  mouth.  The  thickness  of 
the  upper  lip  should  be  one-eighth  of  its 
length,  and  of  the  lower  lip,  one-fifth. 

The  space  between  the  chin  and  throat- 
pit  should  be  the  same  as  the  diameter  of 
the  neck. 

Women  and  children  differ.  A  woman's 
head  is  smaller,  the  shoulders  are  but  six 
and  a  half  noses  to  eight  to  the  male. 
Children  have  much  larger  heads  propor- 

FlG.  214. 
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tionally.  At  four  years  a  child  only  meas- 
ures five  and  a  half  heads.  At  nine  years 
six  heads,  at  fifteen  years  six  and  a  half,  at 
seventeen  years  seven  heads.  Do  not,  until 
after  some  years,  attempt  to  idealize  or  im- 
prove upon  your  subject.    Take  your  hand- 


camera  and  stroll  about  the  street,  or  the 
parks  of  any  large  city,  and  gather  in  your 
studies.  A  series  I  saw  of  views  taken  at  a 
country  cattle  show  formed  a  collection  ex- 
celling in  interest  any  series  sketched  by 
even  famous  artists.  The  lens  places  a  great 
power  in  the  hands  of  earnest  workers. 

Teleo  Lens  Attachinent  (Steinheil's). 
This  attachment  is  for  photographing  dis- 
tant objects  on  an  enlarged  scale.  It  does 
away  with  the  long-focus  lens  and  lengthened 

Fig.  216. 


camera.  The  attachment  is  screwed  to  the 
lens  as  shown  in  the  figures,  and  can  be  used 
with  any  lens  the  light-intensity  of  which  is 
not  less  than  //7.  The  teleo  attachment  for 
the  Steinheil  lenses  fits  into  the  same  flange 
as  the  lenses  themselves,  and  the  back  com- 
bination protrudes  slightly  into  the  camera 
box.  The  enlargement  is  determined  by 
the  extension  of  the  bellows,  increasing  with 
the  distance  of  the  ground-glass  from  the 
lens,  and  the  focussing  is  accomplished  by 
the  rack  and  pinion,  by  which  the  separation 
between  the  front  and  back  lens  combina- 
tions can  be  varied.  In  ordinary  practice 
the  ground-glass  is  first  placed  so  as  to 
secure  the  approximate  degree  of  enlarge- 
ment desirea,  and  then  the  focus  is  ad- 
justed by  the  rack  and  pinion  on  the  teleo 
attachment.  Should  it  appear  that  the  sharp 
image  is  not  of  the  exact  size  desired,  the 
ground-glass  is  moved  in  or  out  and  the 
focus  again  adjusted.     A  very  little  practice 
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will  secure  the  exact  size  of  image  desired. 
The  focussing  should  be  done  with  the  full 
aperture  of  tlie  lens. 

Tele-Photographic  Lens.  Several  forms 
of  objectives  have  recently  been  introduced, 
combining  the  properties  of  the  telescope 
and  the  usual  photographic  lens.  These  in- 
struments are  used  to  ootain  large  images  of 
distant  objects,  and  promise  to  be  of  great 
utility  in  certain  branches  of  work.  The 
idea  is  an  old  one,  but  tele-photographic 
lenses  as  used  to-day  are  the  result  of 
modern  investigation.  The  reader  may  gain 
full  particulars  of  the  various  makes  by 
referring  to  opticians'  and  supply  dealers' 
catalogues.  There  are  several  objectives 
bearing  this  name,  one  the  invention  of  Mr. 
T.  R.  Dallmeyer,  another  devised  by  Dr. 
Miethe.  The  latter  consists  of  a  convex 
lens  of  considerable  length  of  focus  and  a 
concave  lens  of  short  focus.  These  are 
placed  a  certain  distance  apart,  depending 
on  the  difference  of  the  two  foci.  By  the 
laws  of  optics  this  arrangement  projects  an 
inverted  image  of  an  object  at  a  long  dis- 
tance from  the  lenses.  The  size  of  the  ob- 
ject is  greater  the  closer  the  lenses  are 
together  and  the  greater  the  difference  be- 
tween the  foci.  To  obtain  good  images  the 
lenses  are  of  special  form  and  achromatic. 
The  whole  camera  looks  very  like  a  Galilean 
telescope.  By  substituting  an  ordinary 
opera-glass  for  the  objective  on  the  camera 
and  drawing  it  out,  a  fairly  good  picture  will 
be  obtained  on  the  ground-glass  of  the 
camera. 

Dallmeyer' 8  Tele-photographic  Lens  is  com- 
posed of  only  two  elements,  and  the  image 
given  by  it  is  primary  and  inverted.  The 
anterior  element  is  a  positive  lens,  preferably 
of  large  aperture  and  short  focus,  while  the 
posterior  lens  is  a  negative  element  of  some 
fractional  portion  of  the  focal  length  of  the 
anterior  positive  lens.  Given  the  same  ex- 
tension of  the  camera  in  an  experiment  it 
will  be  found  that  the  shorter  the  focus  of 
the  posterior  lens,  as  compared  with  that  of 
the  anterior  lens,  the  greater  is  the  size  of 
the  primary  image  produced. 

Tele-Photography.  The  telegraphic  trans- 
mission of  pictures  of  natural  objects  by  the 
aid  of  light.     As  yet  experimental. 

Telesmatic  Apparatus.  An  apparatus 
invented  by  Fontayne  many  years  ago,  for 

f Tinting  photographs  at  a  very  rapid  rate, 
t  is  out  of  use,  but  it  is  worth  describing. 
26 


Mr.  H.  H.  Snelling,  says :  "It  is  very  simple, 
and  acts  with  as  much  precision  as  that  of  an 
a.stronomical  apparatus.  In  one  hour  4000 
or  more  positives  on  paper  can  be  printed 
from  one  negative.  The  sensitive  paper  is 
rolled  upon  a  cylinder,  which,  set  in  motion 
by  clockwork,  unrolls  itself  slowly  and 
regularly.  The  whole  is  contained  in  a 
dark  box  furnished  with  a  single  aperture. 
The  negative  slides  within  this  aperture, 
and  the  sensitive  paper  is  so  arranged  be- 
neath it,  that  for  a  definite,  but  very  brief 
period,  it  touches  the  negarive.  The  me- 
chanical apparatus  is  also  so  constructed, 
that  the  paper  remains  for  about  a  second  in 
contact  with  the  negative,  and  at  the  same 
time,  by  an  equally  rapid  motion,  it  opens 
and  shuts  a  cap  placed  over  the  negative; 
while  over  the  cap  a  condensing  lens  is 
placed,  which  throws  the  concentrated  rays 
of  the  sun  on  the  negative,  and  consequently 
on  the  negative  paper.  The  complete  action 
of  the  machine  is  accomplished  in  the  short 
space  of  a  second  of  time ;  during  which  the 
paper  is  brought  into  contact  with  the  nega- 
tive, the  cap  opens,  the  paper  remaining  ex- 
posed to  the  light  about  a  second,  and  the 
cap  is  closed ;  again  the  paper  moves,  the 
impressed  portion  travels  on,  and  a  fresh 
portion  comes  under  the  negative,  to  be  im- 
pressed in  its  turn.  By  accelerating  the 
motion  of  the  machine,  this  action  may  be 
repeated  one  hundred  times  in  a  minute. 
From  200  to  250  proofs  are  printed  on  each 
sheet  of  paper;  they  are  removed  to  the 
dark-room,  and  developed  and  fixed  in  the 
usual  manner." 

Tele-Stereoscope.  This  instrument  simply 
consists  of  four  rectangular  pieces  of  looking- 
glass  mounted  upon  a  flat  staff  of  wood  four 
feet  long ;  the  two  pieces  fixed  in  the  middle  of 
the  staff  are  inclined  at  an  angle  of  45°,  the 
vertex  being  toward  the  observer.  Two  eye- 
holes, about  an  inch  in  diameter,  are  cut 
through  the  wood  to  admit  the  reflexed 
images  from  the  fixed  mirrors  into  both  eyes. 
Each  mirror  at  the  end  of  the  staff  is  hinged 
at  its  base,  in  order  to  adjust  the  degree  of 
outward  inclination  for  objects  more  or  less 
distant,  and  to  direct  the  first  reflected  image 
on  to  the  two  mirrors  of  45°,  and  from  thence 
to  the  eyes.  Some  of  the  effects  of  this  piece 
of  apparatus  are  very  remarkable ;  objects  so 
far  distant  that  the  ordinary  angle  of  vision 
of  the  two  eyes  is  not  sufficient  to  enable  one 
to  appreciate  their  size  and  relative  posi- 
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tions  are  brought  into  high  stereoscopic 
relief.  On  the  other  hand,  the  use  of  the 
instrument  on  near  objects  is  instructive, 
but  not  satisfactory  in  producing  true  stereo- 
scopic effect— for,  on  standing  at  the  end  of 
a  row  of  pillars,  or  trees,  both  sides  are  seen 
at  the  same  time,  producing  a  double  image, 
the  outer  mirror  requiring  to  be  adjusted  to 
a  range  of  at  least  fifty  yards  before  agree- 
able or  correct  vision  can  be  obtained. 

Temperature.  The  amount  of  sensible 
heat  a  body  contains  is  called  its  tempera- 
ture. The  temperature  of  the  chemicals 
used  in  photography  and  of  the  surrounding 
atmosphere  greatly  influences  photographic 
operations.  Very  high  or  very  low  temper- 
atures have  equally  disadvantageous  effects. 
Neither  the  rooms  nor  the  solutions  of  any 
kind  should  rise  higher  than  85°,  or  sink 
lower  than  60°,  if  uniform  results  are  desired. 

Temporary  Support.  See  certain  pro- 
cesses, such  as  the  carbon  process.  The  sen- 
sitive surface  is  first  manipulated  upon  a 
base  known  as  a  temporary  support,  and  after- 
ward transferred  to  a  final  support. 

Ten  per  Cent.  Solutions.  Measures  are 
graduated  to  ounces,  drachms,  and  minims, 
the  drachms  containing  60  minims,  the 
ounces  8  drachms,  and  consequently  480 
minims.  The  removal  of  the  cipher  shows 
that  an  ounce  of  a  proper  10  per  cent,  solu- 
tion contains  48  grains ;  not  48  grains  and 
an  ounce  of  water,  but  48  grains  in  an  ounce. 
Ten  ounces  are  equal  to  4800  minims,  and 
removing  the  last  cipher,  480  grains,  the 
Troy  ounce,  will  be  seen  to  be  the  quantity 
required  to  make  the  required  solution.  To 
make  ten  ounces  of  a  correct  10  per  cent, 
solution,  then,  it  is  only  necessary  to  place 
one  Troy  ounce  of  the  solid  in  a  measure, 
and  fill  it  up  to  ten  ounces,  A  simple  rule, 
easy  of  application,  is  to  put  any  number  of 
grains  into  a  measure,  add  a  cipher  to  that 
number,  and  fill  it  up  to  that  number  of 
minims.  For  example,  take  the  avoirdupois 
ounce  of  437.5  grains,  the  ounce  of  ordinary 
buying  and  selling,  and,  discarding  the  frac- 
tion, add  a  cipher  to  the  number,  and  4370 
minims  is  the  quantity  indicated.  Place 
the  ounce  in  the  measure,  and  fill  up  to  nine 
ounces  and  fifty  minims. — Dr.  J.  Nicol. 

Tent.  A  room  made  of  canvas  or  other 
cloth,  and  set  up  upon  poles,  or  sustained 
by  other  contrivance ;  used  for  changing  or 
developing  plates.  It  may  be  made  vari- 
ously, consisting  of  any  framework  with  a 


light-tight  covering.  (See  Fig.  386.) 
should  be  well  pinned  to  the  ground, 
colored  light  is  admitted  at  b. 


Fig.  216. 


A  good  photographic  tent,  weighing  but 
eleven  pounds,  may  be  made  in  a  conical 
form,  of  black  lined  with  yellow  or  orange- 
colored  calico,  7  feet  high  by  ^  in  diameter, 
having  around  its  base  a  black  curtain  to  lie 
flat  upon  the  ground  to  exclude  the  light. 
Into  the  interior  of  the  tent  sew  four  India- 
rubber  air-tubes,  sufliciently  large,  when 
inflated,  to  keep  the  calico  fixed  in  a  circu- 
lar form.  Connect  these  with  eight  smaller 
ones,  so  that  on  the  application  of  a  bellows 
to  a  nozzle  fitted  into  the  second  air-tube,  the 
whole  four  tubes  can  be  simultaneously  in- 
flated. To  the  apex  of  the  tent  attach  a 
ring,  and  a*  cord  fifteen  or  sixteen  feet  long, 
with  a  weight  at  the  end.  In  sewing  the 
strips  of  cloth  composing  the  tent,  one 
should  be  made  sufl&ciently  wide  to  lap  two 
feet  over  the  next  at  the  seam,  which  should 
be  sewn  only  half  its  length  from  the  top  ; 
this  will  form  the  door,  and  may  be  fastened 
on  occasions  by  buttons  and  loops.  Attached 
to  the  bottom,  under  the  curtain,  at  suitable 
intervals  place  loops  for  securing  it  to  the 
ground  by  pins,  or  a  sufiicient  quantity  of 
shot  may  be  sewed  into  the  base  to  keep  it  in 
its  place.  Arrived  on  the  ground  of  opera- 
tion select  a  place  for  the  tent  under  a  tree, 
or  other  convenient  object ;  throw  the  cord 
over  a  branch  and  fasten  the  end  to  a  tent 
pin  driven  into  the  ground,  after  drawing 
the  tent  up  to  its  proper  height ;  then  inflate 
the  air-tubes.  This  tent  when  taken  down 
will  occupy  but  very  small  space  in  packing. 
There  are  many  other  forms  of  tent. 
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Ternary  Compounds.  As  the  various 
elementary  substances  unite  with  each  other 
to  form  binary  compounds,  so  these  binary 
compounds  again  unite  and  form  ternary 
compounds. 

Compound  bodies,  however,  do  not,  as  a 
rule,  unite  with  simple  elements.  In  illus- 
tration, take  the  action  of  nitric  acid  upon 
silver.  No  effect  is  produced  upon  the  metal 
uniW  oxygen  \9>  imparted;  then  the  oxide  of 
silver  so  formed  dissolves  in  the  nitric  acid 
— in  other  words,  it  is  necessary  that  a 
binary  compound  should  be  first  formed  be- 
fore the  solution  can  take  place. 

The  mutual  attraction  or  chemical  affinity 
exhibited  by  compound  bodies  is,  as  in  the 
case  of  elements,  most  strongly  marked  when 
the  two  substances  are  opposed  to  each  other 
in  their  general  properties. 

Thus,  acid^  do  not  unite  with  other  acids, 
but  they  combine  instantly  with  alkalies,  the 
two  mutually  neutralizing  each  other  and 
forming  "  a  salt." 

Salts  therefore  are  ternary  compounds,  pro- 
duced by  the  union  of  acids  and  bases  ; 
common  salt,  formed  by  neutralizing  muri- 
atic acid  with  soda,  being  taken  as  a  type 
of  the  whole  class. 

General  Characters  of  the  Salts.  An  aque- 
ous solution  of  chloride  of  sodium,  or  com- 
mon salt,  possesses  those  characters  which 
are  usually  termed  saline :  it  is  neither  sour 
nor  corrosive,  but,  on  the  other  hand,  has  a 
cooling,  agreeable  taste.  It  produces  no 
effect  upon  litmus  and  other  vegetable  colors, 
and  is  wanting  in  those  energetic  reactions 
which  are  characteristic  of  both  acids  and 
alkalies;  hence,  although  formed  bv  the 
union  of  two  binary  compounds,  it  differs 
in  properties  essentially  from  both. 

AH  salts,  however,  do  not  correspond  to 
this  description  of  the  properties  of  chloride 
of  sodium.  The  carbonate  of  potash,  for 
instance,  is  an  acrid  and  alkaline  salt,  and 
the  nitrate  of  iron  reddens  litmus-paper.  A 
little  reflection  shows  the  cause  of  such  dif- 
ferences. A  perfectly  neutral  salt  is  formed 
when  a  strong  acid  unites  with  an  equally 
energetic  base ;  but  if,  of  the  two  constit- 
uents, one  is  more  powerful  than  the  other, 
then  the  reactions  of  that  one  are  seen  to  a 
certain  extent  in  the  resulting  salt.  Thus 
the  nitrate  of  iron  reddens  the  vegetable 
color,  because  the  oxide  of  iron,  or  base  of 
the  salt,  is  inferior  in  chemical  energy  to 
the  nitric  acid ;  and  the  carbonate  of  potash 


is  alkaline  to  test-paper  from  a  cause  exactly 
the  reverse ;  but  if  nitric  acid  and  soda  are 
brought  together,  then  a  nitrate  of  soda  is 
produced  which  i8  neutral  in  every  sense  of 
the  term. 

The  chloride  of  sodium  and  salts  of  a  sim- 
ilar kind  are  freely  soluble  in  water,  but  all 
salts  are  not  so.  Some  dissolve  only  spar- 
ingly, and  others  not  at  all.  The  chloride 
and  iodide  of  silver  are  examples  of  the  latter 
class ;  they  are  not  bitter  and  caustic  like 
the  nitrate  of  silver,  but  are  perfectly  taste- 
less, from  being  insoluble  in  the  fluids  of 
the  mouth. 

Therefore,  it  is  seen  from  these  examples, 
and  many  others  which  might  be  adduced, 
that  the  popular  notion  of  a  saline  body  is  far 
from  being  correct,  and  that,  in  the  language 
of  strict  definition,  any  substance  is  a  salt 
which  is  produced  by  the  union  of  an  acid 
with  an  alkali,  altogether  independent  of  the 
properties  it  may  possess. 

Thus,  cyanide  of  potassium  v&  a  true  salt, 
although  highly  poisonous  ;  nitrate  of  silver 
or  lunar  caiisticis  a.  salt;  the  blue  sulphate 
of  copper  is  a  salt ;  so  also  is  chalk  or  car- 
bonate of  lime,  which  has  neither  taste, 
color,  nor  smell. 

The '' Hydracid"  Class  of  Salts.  The  dis- 
tinction between  oxyacids  and  hydracids 
has  already  been  pointed  out,  the  latter 
having  been  shown  to  consist  of  hydrogen 
united  with  elements  analogous  in  their  re- 
actions to  chlorine,  iodine,  bromine,  etc.  In 
a  salt  formed  by  an  oxygen  acid,  both  the 
basic  and  acid  elements  appear.  Thus 
the  common  nitre,  which  is  a  nitrate  of  pot- 
ash, is  found  by  analysis  to  contain  oxide  of 
potassium  as  a  base,  in  a  state  of  combina- 
tion with  nitric  acid.  But  if  a  salt  is  formed 
by  neutralizing  an  alkali  with  a  hydrogen 
acid,  the  product  in  that  case  does  not  con- 
tain all  the  elements.  This  is  seen  from  the 
following  example : 

Hydrochloric  Acid -f  Soda 
=  Chloride  of  Sodium  -f-  Water; 
or,  stated  more  at  length, 

(Chlorine  Hydrogen) + (Oxygen  Sodium) 
=(Chlorine  Sodium)  -\-  (Oxygen  Hydrogen) 

Observe  that  the  hydrogen  and  oxygen, 
being  present  in  the  correct  proportions, 
unite  to  form  water,  which  is  an  oxide  of 
hydrogen.  This  water  passes  off"  when  the 
solution  is  evaporated,  and  leaves  the  dry 
crystals  of  salt.     On  the  other  hand,  with 
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the  oxyacid  salts,  the  elementary  hydrogen 
being  absent,  no  water  is  formed,  and  the 
oxygen  remains. 

Therefore  it  must  be  borne  in  mind  that 
salts  like  the  chlorides,  bromides,  iodides, 
etc.,  contain  only  two  elements,  but  that  in 
the  oxyacid  salts,  such  as  sulphates,  nitrates, 
acetates,  three  sue  present.  Thus  nitrate  of 
silver  consists  of  nitrogen,  oxygen,  and  sil- 
ver, but  chloride  of  silver  contains  simply 
chlorine  and  metallic  silver  united,  without 
oxygen. 

The  Separated  Hydrogen  and  Oxygen  again 
Absorbed  in  the  Decomposition  of  Hydracid 
Salts,  If  a  portion  of  an  hydracid  salt— such, 
for  instance,  as  the  iodide  of  potassium — be 
dissolved  in  water,  and  a  small  quantity  of 
oil  of  vitriol,  or  sulphuric  acid,  added,  this 
oil  of  vitriol  being  very  powerful  in  its 
chemical  affinities,  tends  to  destroy  the  ex- 
isting salt  and  to  appropriate  to  itself  the 
base;  but  observe— it  does  not  remove  po- 
tassium and  liberate  iodine,  but  it  takes  the 
oxide  of  potassium  and  sets  free  hydriodic 
acid.  In  other  words,  as  an  atom  of  water 
is  produced  during  the  formation  of  an 
hydracid  salt,  so  is  an  atom  destroyed  and 
made  to  yield  up  its  elements  in  the  decom- 
position of  an  hydracid  salt. 

The  reaction  of  dilute  sulphuric  acid  upon 
iodide  of  potassium  may  be  stated  thus : 

Sulphuric  acid  plus  (iodide  of  potassium) 
phis  (hydrogen  oxygen)  equals  (sulphuric 
acid,  oxygen  potassium)  or  sulphate  of  pot- 
ash, and  (hydrogen  iodine)  or  hydriodic  acid. 
— Hardwich. 

Testing.  Experiment  to  ascertain  the 
strength  or  quality  of  a  substance  or  instru- 
ment.    (See  Hydrometer  and  Test-Papers^ 

Testing  Collodion.  This  may  be  done  by 
keeping  constantly  on  hand  a  standard  col- 
lodion, well  secured  from  the  air,  and  when 
the  working  sample  is  at  fault  compare  its 
action  in  connection  with  the  nitrate  bath  if 
the  latter  is  in  perfect  working  order,  with 
the  standard  collodion. 

Testing  Lenses  for  Spherical  Aberration. 
Point  the  camera  at  a  very  small  bright  ob- 
ject, such  as  the  image  of  the  sun  reflected 
from  a  convex  glass  surface,  and  get  it  into 
the  proper  focus.  Now  move  the  lens  to 
and  fro,  in  order  to  throw  the  visual  image 
on  the  ground-glass  alternately  within  and 
without  the  focus  ;  the  bright  point  will  ex- 
pand into  a  luminous  disk,  and  if  it  shows  a 
firmer  margin  within  than  at  an  equal  dis- 


tance without  the  focus,  it  is  under-corrected 
for  spherical  aberration,  and  slightly  over- 
corrected  for  color,  as  all  phot<^)graphic  lenses 
should  be.  If  any  color  is  visible  it  should 
be  merely  a  slight  fringe  of  blue  within  the 
focus  or  red  without. 

Testing  the  Nitrate  Bath.  (See  Nitrate 
Bath,  Hydrometer,  and  Test- Papers.) 

Test-Papers.  Chemically  prepared  papers 
used  for  the  detection  of  acids  or  alkalies  in 
solutions.  Litmus  and  turmeric  are  the 
substances  used  in  the  manufacture  of  these 
papers ;  the  former  for  acids  and  the  latter 
for  alkalies.  Alkalies  may  also  be  detected 
by  litmus-paper  first  reddened  over  fumes 
of  acetic  acid.  The  test-papers  should  be 
carefiilly  kept  in  a  dark  place  and  protected 
from  atmospheric  air,  or  they  soon  become 
purple  and  useless.  In  such  a  case  restore 
them  by  immersion  in  solution  of  liquor 
ammoniae  1  drop  to  water  4  ounces.  As 
the  quantities  tested  for  in  photography 
are  very  small  the  papers  should  be  in 
perfect  condition.  The  mode  of  employing 
test-papers  is  as  follows:  Place  a  small 
strip  in  the  liquid  to  be  examined ;  if  it  be- 
comes at  once  bright  red  a  strong  acid  is 
present ;  but  if  it  changes  slowly  to  a  wine- 
red  tint  a  weak  acid.  In  the  case  of  the  pho- 
tographic nitrate  bath  faintly  acidified  with 
acetic  acid  a  purple  only  may  be  expected, 
and  a  decided  red  color  would  suggest  the 
presence  of  nitric  acid.  In  the  hypo  fixing 
and  toning  bath  which  has  acquired  acidity 
the  litmus  paper  will  perhaps  redden  in 
about  three  or  four  minutes.  In  examining 
the  nitrate  bath  for  alkalinity  with  the  red- 
dened litmus  paper,  at  least  five  or  ten  min- 
utes should  be  allowed  for  the  action,  as  the 
change  of  color  takes  place  very  slowly. 

An  alcoholic  solution  of  phenol -phthalein 
2:1000  may  also  be  used.  The  latter  be- 
comes red  in  alkaline  solutions,  remaining 
colorless  in  neutral  or  acid  liquids. 

Test-Tube.  A  cylindrical  tube  made  of 
very  thin  glass  and  open  at  one  end,  for 
heating  solutions  or  liquids  in  which  solid 
substances  are  to  be  dissolved. 

Testing-Stand.  Used  for  testing  the  cor- 
rectness of  lenses.  i>  is  a  piece  of  board  a 
foot  long  and  six  or  eight  inches  wide,  cut 
in  this  shape.  C  B  A  are  three  stout  business 
cards  placed  in  slots  at  right  angles  with  the 
edge  of  the  board,  and  the  face  of  each  card 
toward  the  letters  in  the  diagram.  For  use 
place  this  in  front  of  the  camera  at  about 
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the  distance  required  for  an  ordinary  sitting, 
and  focus  on  the  middle  card.  The  others 
will  then  be  out  of  focus.  Prepare  and  ex- 
pose a  straight  plate ;  if  the  focus  comes  the 

Fig.  217. 


same  as  on  the  ground-glass  everything  is 
right,  but  if  either  of  the  other  cards  is 
sharper  than  B,  then  the  ground-glass  must 
be  adjusted  until  it  is  found  correct. 

Tetrathionate.  A  salt  composed  of  tetra- 
thionic  acid  and  a  base.  The  bodies  which 
produce  tetrathionate  when  added  to  a  solu- 
tion of  hyposulphite  of  soda,  and  hence  are 
inadmissible  in  the  toning  process,  are  as 
follows :  Free  iodine,  perchloride  of  iron, 
chloride  of  copper,  acids  of  all  kinds  (in 
the  latter  case  the  acid  first  produces  sul- 
phurous acid,  and  the  sulphurous  acid,  if 
present  in  any  quantity,  by  reacting  upon 
the  hyposulphite  of  soda  forms  tetrathionate 
and  trithionate  of  soda).  Chloride  of  gold 
also  produces  a  mixed  tetrathionate  of  gold 
and  soda  when  added  to  the  fixing-bath  ;  but 
as  the  quantity  of  chlorine  used  is  small  the 
action  is  less  sensible.  Tetrathionates  in  the 
toning  and  fixing  baths  produce  sulphuriza- 
tion,  and  consequently  destruction  of  the 
print;  their  presence,  therefore,  should  be 
carefully  <ruarded  against. 

Tetrathionic  Acid.  This  acid  is  formed 
by  the  union  of  5  atoms  of  oxygen  with  4  of 
sulphur ;  it  is  a  very  unstable  salt,  and 
uniting,  as  it  often  does,  with  the  hypo  in 
the  toning-bath,  produces  tetrathionate  of 
soda,  a  salt  very  active  in  the  coloration  of 
the  photographic  print,  but  very  influential 
in  its  subsequent  destruction. 


Thermograph.     The  proof  produced  by 

thermognij)hy. 

Thermography.  A  process  founded  upon 
the  heat  radiations — associated  with  the 
chemical  actions  of  the  color  rays— discov- 
ered by  Mr.  Hunt.  The  principles  and  prac- 
tice of  this  discovery  he  thus  sums  up : 

"All  bodies  radiate  light  even  in  com- 
plete darkness.  This  light  does  not  appear 
to  be  allied  to  phosphorescence,  for  there 
is  no  difference  to  be  perceived  whether  the 
bodies  have  been  long  in  the  dark,  or 
whether  they  have  been  just  exposed  to  day- 
light, or  even  to  direct  solar  light.  Two 
bodies  constantly  impress  their  images  on 
each  other,  even  in  complete  darkness.  How- 
ever, for  the  image  to  be  appreciable,  it  is 
necessary,  because  of  the  divergence  of  the 
rays,  that  the  distance  of  the  bodies  should 
not  be  very  considerable.  To  render  the 
image  visible,  the  vapor  of  water,  mercury, 
iodine,  etc.,  may  be  used.  There  exists 
latent  light  as  well  as  latent  heat.  Having 
instituted  a  series  of  experiments,  the  results 
of  which  appear  to  prove  that  these  phe- 
nomena are  not  produced  by  latent  light,  I 
am  desirous  of  recording  them.  I  would 
not  be  understood  as  denying  the  absorption 
of  light  by  bodies ;  of  this  I  think  we  have 
abundant  proof,  and  it  is  a  matter  well  de- 
serving attention.  If  we  pluck  a  nasturtium 
when  the  sun  is  shining  brightly  on  the 
flower,  and  carry  it  into  a  dark  room,  we 
shall  still  be  enabled  to  see  it  by  the  light 
which  it  emits.  The  human  hand  will  some- 
times exhibit  the  same  phenomenon,  and 
many  other  instances  might  be  adduced  in 
proof  of  the  absorption  of  light,  and  I 
believe,  indeed,  of  the  principle  that  light  is 
latent  in  bodies.  I  have  only  to  show  that 
the  conclusions  of  M.  Moser  have  been 
formed  somewhat  hastily,  he  being  led,  no 
I  doubt,  by  the  striking  similarity  which  exists 
!  between  the  effects  produced  on  the  daguerro- 
I  type  plate  under  the  influence  of  light  and 
by  the  juxtaposition  of  bodies  in  the  dark, 
to  consider  them  as  the  work  of  the  same 
element. 

"  Dr.  Draper,  in  the  Philosophical  Maga- 
zine for  September,  1840,  mentions  a  fact 
which  has  been  long  known ;  that  is  :  *  If  a 
piece  of  very  cold  clear  glass,  or  what  is 
better,  a  cold  polished  metallic  reflector,  has 
a  little  object,  such  as  a  piece  of  metal,  laid 
on  it,  and  the  surface  be  breathed  over  once, 
the  object  being  then  carefiilly  removed,  as 
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often  as  you  breathe  on  it  again  a  spectral 
image  of  it  may  be  seen ;  and  this  phenome- 
non may  be  exhibited  for  many  days  after 
the  first  trial  is  made.'  Several  other  simi- 
lar experiments  are  mentioned,  all  of  them 
going  to  show  that  some,  mysterious  molecu- 
lar change  has  taken  place  on  the  metallic 
surface,  which  occasions  it  to  condense 
vapors  unequally.  On  repeating  this  simple 
experiment  I  find  that  it  is  necessary  for 
the  production  of  a  good  effect  to  use  dis- 
similar metals ;  for  instance,  a  piece  of  gold  ! 
or  platina  on  a  plate  of  copper  or  of  silver  I 
will  make  a  very  decided  image,  whereas 
copper  or  silver  on  their  respective  plates 
gives  but  a  very  faint  one,  and  bodies  which 
are  bad  conductors  of  heat,  placed  on  good 
conductors,  make  decidedly  the  strongest 
impressions  when  thus  treated.  I  placed 
upon  a  well-polished  copper  plate  a  sover- 
eign, a  shilling,  a  large  silver  medal,  and  a 
penny.  The  plate  was  gently  warmed,  by 
passing  a  spirit-lamp  along  its  under  surface ; 
when  cold,  the  plate  was  exposed  to  the 
vapor  of  mercury ;  each  piece  had  made  its 
impression,  but  those  made  by  the  gold  and 
the  large  medal  were  more  distinct ;  not  only 
was  the  disk  marked,  but  the  lettering  on 
each  was  copied.  A  bronze  medal  was  sup- 
ported upon  slips  of  wood,  placed  on  the 
copper,  one-eighth  of  an  inch  above  the 
plate.  After  mercurialization  the  space  the 
medal  covered  was  well  marked,  and,  for  a 
considerable  distance  around,  the  mercury 
was  unequally  deposited,  giving  a  shaded 
border  to  the  image ;  the  spaces  touched  by 
the  mercury  were  thickly  covered  with  the 
vapor.  The  above  coins  and  medals  were  all 
placed  on  the  plate,  and  it  was  made  too  hot 
to  be  handled,  and  allowed  to  cool  without 
their  being  removed ;  impressions  were  made 
on  the  plate  in  the  following  order  of  inten- 
sity :  gold,  silver,  bronze,  copper.  The  mass 
of  the  metal  was  found  to  materially  in- 
fluence the  result,  a  large  piece  of  copper 
making  a  better  image  than  a  small  piece  of 
silver.  When  this  plate  was  exposed  to 
vapor  it  was  found  that  the  gold  and  silver 
had  made  permanent  impressions  on  the 
copper.  The  above  being  repeated  with  a 
still  greater  heat,  the  image  of  the  copper 
coin  was,  as  well  as  the  others,  most  faith- 
ftilly  given,  but  the  gold  and  silver  only 
made  permanent  impressions.  A  silvered 
copper  plate  was  now  tried  with  a  moderate 
warmth.      Mercurial    vapors    brought    out 


good  images  of  the  gold  and  copper ;  the 
silver  marked,  but  not  well  defined.  Having 
repeated  the  above  experiments  many  times 
with  the  same  results,  I  was  desirous  of  ascer- 
taining if  electricty  had  any  similar  effect ; 
powerful  discharges  were  passed  through 
and  over  the  plate  disks,  and  it  was  subjected 
to  a  long-continued  current,  without  any 
effect.  The  silver  having  been  cleansed  off 
from  the  plate,  it  was  now  warmed  with  the 
coins  and  medals  upon  it,  and  submitted  to 
discharges  from  a  very  large  Leyden  jar ;  on 
exposing  it  to  mercurial  vapor  the  impres- 
sions were  very  prettily  brought  out,  and, 
strange  to  say,  spectral  images  of  those  which 
had  been  received  on  the  plate  when  it  was 
silvered.  Thus  it  was  proved  that  the  in- 
fluence, whatever  it  may  be,  was  exerted  to 
some  depth  in  the  metal. 

''  I  placed  upon  a  piece  of  copper,  blue-, 
red-,  and  orange-colored  glasses,  pieces  of 
flint  glass,  mica,  and  a  square  of  tracing- 
paper.  These  were  allowed  to  remain  in 
contact  half  an  hour.  The  space  occupied 
by  the  red  glass  was  well  marked;  that 
covered  by  the  orange  was  less  distinct,  but 
the  blue  glass  left  no  impression ;  the  shapes 
of  the  flint  and  crown  glass  were  well  made 
out,  and  a  remarkably  strong  impression 
where  the  crown  glass  rested  on  the  tracing- 
paper,  but  the  mica  had  not  made  any  im- 
pression. The  last  experiment  I  repeated. 
After  the  exposure  to  mercurial  vapor,  heat 
was  again  applied  to  dissipate  it;  the  im- 
pression still  remained.  The  experiment  was 
repeated,  but  the  vapor  of  iodine  was  used  in- 
stead of  that  of  mercury.  The  impressions 
of  the  glasses  appeared  in  the  same  order  as 
before,  but  also  a  very  beautiful  image  of  the 
mica  was  developed,  and  the  paper  was  well 
marked  out,  showing  some  relation  to  exist 
between  the  substances  used  and  the  vapors 
applied.  I  placed  the  glass  used  above  with 
a  piece  of  well-smoked  glass,  for  half  an  hour, 
one-twelfth  of  aninch  below  a  polished  plate 
of  copper.  The  vapor  of  mercury  brought  out 
the  image  of  smoked  glass  only.  All  these 
glasses  were  placed  on  the  copper,  and 
slightly  warmed;  red  and  smoked  glasses 
gave,  after  vaporization,  equally  distinct 
images,  the  orange  the  next,  the  others  left 
but  faint  marks  of  their  forms ;  polishing 
with  tripoli  and  putty  powder  would  not 
remove  the  images  of  the  smoked  and  red 
glasses.  An  etching,  made  upon  a  smoked 
etching-ground  on  glass,    the   copper  and 
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glass  being  placed  in  contact;  the  image  of 
the  glass  only  could  be  brought  out.  A  de- 
sign cut  out  in  paper  was  pressed  close  to  a 
copper  plate  by  a  piece  of  glass,  and  then 
exposed  to  gentle  heat ;  the  impression  was 
brought  out  by  the  vapor  of  mercury  in 
beautiful  distinctness.  On  endeavoring  to 
rub  off  the  vapor,  it  was  found  that  all  those 
parts  which  the  paper  covered  amalgamated 
with  mercury,  which  was  rubbed  from  the 
rest  of  the  plates ;  hence  there  resulted  a 
perfectly  white  picture  on  a  polished  copper 
plate.  The  colored  glasses  before  named 
were  placed  on  a  plate  of  copper,  with  a 
thick  piece  of  charcoal,  a  copper  coin,  the 
mica,  and  the  paper,  and  exposed  to  fervent 
sunshine.  Mercurial  vapor  then  brought  up 
the  images  in  the  following  order:  smoked 
glass,  crown  glass,  red  glass,  mica  beautifully 
delineated,  orange  glass,  paper,  charcoal,  the 
coin,  blue  glass  ;  thus  distinctly  proving  that 
the  only  rays  which  had  any  influence  on 
the  metal  were  the  calorific  rays.  The  ex- 
periment was  repeated  on  different  metals, 
and  with  various  materials,  the  plate  being 
exposed  to  steam  and  iodine.  I  invariably 
found  that  those  v/hich  absorbed  or  per- 
mitted the  permeation  of  the  most  heat 
gave  the  best  images.  The  blue  and  violet 
rays  could  not  be  detected  to  leave  any  evi- 
dence of  action,  and,  as  spectra  imprinted 
on  photographic  papers  by  light  which  had 
permeated  these  glasses  gave  evidence  of 
the  large  quantity  of  the  invisible  rays 
which  passed  them  freely,  we  may  also  con- 
sider those  as  entirely  without  the  power  of 
effecting  any  change  on  compact,  simple 
bodies. 

"  In  a  paper  which  I  published  in  the 
Philosophical  Magazine  for  October,  1840,  I 
mentioned  some  instances  in  which  I  had 
copied  printed  paper  and  engravings  on 
iodized  paper  by  mere  contact  and  exposure 
to  the  influence  of  calorific  rays  or  to  arti- 
ficial heat.  I  then,  speculating  on  the  prob- 
ability of  our  being  enabled,  by  some  such 
process  as  the  one  I  then  named,  to  copy 
pictures  and  the  like,  proposed  the  name  of 
Thermography y  to  distinguish  it  from  pho- 
tography. I  now  tried  the  effects  of  a  print 
in  close  contact  with  a  well-polished  copper 
plate.  When  exposed  to  mercury  I  found 
that  the  outline  was  very  faithfully  copied 
on  the  metal.  A  paper  ornament  was  pressed 
between  two  plates  of  glass  and  warmed ; 
the  impression  was  brought  out  with  tolera- 


ble distinctness  on  the  under  and  warmest 
glass,  but  scarcely  traceable  on  the  other. 
Rose  leaves  were  faithfully  copied  on  a  piece 
of  tin  plate  exposed  to  the  full  influence  of 
sunshine ;  but  a  much  better  impression  was 
obtained  by  a  prolonged  exposure  in  the 
dark.  With  a  view  of  ascertaining  the  dis- 
tance at  which  bodies  might  be  copied  I 
placed  upon  a  plate  of  polished  copper  a 
thick  piece  of  plate-glass,  over  this  a  square 
of  metal,  and  several  other  things,  each 
being  larger  than  the  body  beneath.  These 
were  all  covered  by  a  deal  box,  which  was 
more  than  half  an  inch  distant  from  the 
plate.  Things  were  left  in  this  position  for 
a  night. 

"  On  exposing  to  the  vapor  of  mercury,  it 
was  found  that  each  article  was  copied,  the 
bottom  of  the  deal  box  more  faithfiilly  than 
any  of  the  others,  the  grain  of  the  wood  being 
imaged  on  the  plate.  Having  found,  by 
a  series  of  experiments,  that  a  blackened 
paper  made  a  stronger  image  than  a  white 
one,  I  very  anxiously  tried  to  effect  the  copy- 
ing of  a  printed  page  or  a  print.  I  was  par- 
tially successful  on  several  metals;  but  it 
was  not  until  I  used  copper  plates  amalga- 
mated on  one  surface,  and  the  mercury 
brought  to  a  very  high  polish,  that  I  pro- 
duced anything  of  good  promise.  By  care- 
fully preparing  the  amalgamated  surface  of 
the  copper,  I  was  at  length  enabled  to  copy 
from  paper,  line-engravings,  woodcuts,  and 
lithographs,  with  surprising  accuracy.  The 
first  specimens  produced  exhibited  a  minute- 
ness of  detail  and  sharpness  of  outline  quite 
equal  to  the  early  daguerrotypes  and  the 
photographic  copies  prepared  with  the  chlo- 
ride of  silver.  The  following  is  the  process 
adopted  by  me,  which  I  consider  far  from 
perfect,  but  which  affords  us  very  delicate 
images : 

"A  well-polished  plate  of  copper  is  rubbed 
over  with  the  nitrate  of  mercury,  and  then 
well  washed  to  remove  any  nitrate  of  copper 
which  may  be  formed;  when  quite  dry,  a 
little  mercury  taken  up  on  soft  leather  or 
linen  is  well  rubbed  over  it,  and  the  surface 
worked  to  a  perfect  mirror.  The  sheet  to  be 
copied  is  placed  smoothly  over  the  mercurial 
surface,  and  a  sheet  or  two  of  soft  clean 
paper  being  placed  upon  it,  is  pressed  into 
equal  contact  with  the  metal  by  a  piece  of 
glass,  or  flat  board ;  in  this  state  it  is  allowed 
to  remain  for  an  hour  or  two.  The  time 
may  be  considerably  shortened  by  applying 
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a  very  gentle  heat  for  a  few  minutes  to  the 
under  surface  of  the  plate.  The  heat  must 
on  no  account  be  so  great  as  to  volatilize 
the  mercury.  The  next  process  is  to  place 
the  plate  of  metal  in  a  closed  box,  prepared 
for  generating  the  vapor  of  mercury.  The 
vapor  is  to  be  slowly  evolved,  and  in  a  few 
seconds  the  picture  will  begin  to  appear;  the 
vapor  of  mercury  attacks  those  parts  which 
correspond  to  the  white  parts  of  the  printed 
page  or  engraving,  and  gives  a  very  faithful 
but  somewhat  indistinct  image.  The  plate 
is  now  removed  from  the  mercurial  box,  and 
placed  into  one  containing  iodine,  to  the 
vapor  of  which  it  is  exposed  for  a  short 
time ;  it  will  soon  be  very  evident  that  the 
iodine  vapor  attacks  those  parts  which  are 
free  from  mercurial  vapor,  blackening  them. 
Hence  there  results  a  perfectly  black  picture, 
contrasted  with  the  gray  ground  formed  by 
the  mercurial  vapor. 

"The  picture  being  formed  by  the  vapors 
of  mercury  and  iodine,  is  of  course  in  the 
same  state  as  a  daguerrotype  picture,  and  is 
readily  destroyed  by  rubbing.  From  the 
depth  to  which  I  find  the  impression  made 
in  the  metal,  I  confidently  hope  to  be  ena- 
bled to  give  to  these  singular  and  beautiful 
productions  a  considerable  degree  of  perma- 
nence so  that  they  may  be  used  by  engravers 
for  working  on.  It  is  a  curious  fact  that  the 
vapors  of  mercury  and  of  iodine  attack  the 
plate  differently;  and  I  believe  it  will  be 
found  that  vapors  have  some  distinct  rela- 
tion to  the  chemical  or  thermo-electrical 
state  of  the  bodies  upon  which  they  are  re- 
ceived. 

"  Moser  has  observed  this,  and  attributes 
the  phenomena  to  the  colors  of  the  rays, 
which  he  supposes  to  become  latent  in  the 
vapor  on  its  passing  from  the  solid  into  the 
more  subtile  form.  I  do  not,  however,  think 
this  explanation  will  agree  with  the  results 
of  experiments.  I  feel  convinced  that  we 
have  to  do  with  some  thermic  influence,  and 
that  it  will  eventually  be  found  that,  purely, 
some  calorific  excitement  produces  a  molec- 
ular change,  or  that  a  thermo-electric  ac- 
tion is  induced  which  effects  some  change  in 
the  polarities  of  the  ultimate  atoms  of  the 
solid.  These  are  matters  which  can  only  be 
decided  by  a  series  of  well-conducted  experi- 
ments ;  and,  although  the  subject  will  not  be 
laid  aside  by  me,  I  hope  the  few  curious  and 
certainly  important  facts  which  I  have 
brought  before  you  will  elicit  the  attention 


of  those  whose  leisure  and  well-known  ex- 
perimental talents  qualify  them  in  the  high- 
est degree  for  the  interesting  research  into 
the  action  of  those  secret  agents  which  exert 
so  powerful  an  influence  over  the  laws  of  the 
material  creation. 

"Although  attention  was  called  to  the 
singular  manner  in  which  vapors  disposed 
themselves  on  plates  of  glass  and  copper, 
by  Dr.  Draper,  and  about  the  same  time 
to  the  calorific  powers  of  the  solar  spec- 
trum, by  Sir  John  Herschel,  and  to  the 
influence  of  heat  artificially  applied,  by  my- 
self, yet  it  is  certainly  due  to  M.  Moser,  of 
Konigsberg,  to  acknowledge  him  to  be  the 
first  who  has  forcibly  called  the  attention  of 
the  scientific  world  to  an  inquiry  which 
promises  to  be  as  important  in  its  results  as 
the  discovery  of  the  electro-pile  by  Volta. 
As  to  the  practical  utility  of  this  discovery, 
when  we  reflect  on  the  astonishing  progress 
made  in  the  art  of  photography  since  Mr. 
Fox  Talbot  published  his  first  process,  what 
may  we  not  expect  from  thermography,  the 
first  rude  specimens  of  which  exhibit  far 
greater  perfection  than  the  early  eflbrts  of 
the  sister  art?  As  a  subject  of  purely  scien- 
tific interest,  thermography  promises  to  de- 
velop some  of  those  secret  influences  which 
operate  in  the  mysterious  arrangements  of 
the  atomic  constituents  of  matter,  to  show 
us  the  road  into  the  yet  hidden  recesses  of 
Nature's  works,  and  enable  us  to  pierce  the 
mist  which  at  present  envelops  some  of  the 
most  striking  phenomena  which  the  pene- 
tration and  industry  of  a  few  'chosen  minds' 
have  brought  before  our  obscured  visions. 
In  connection  with  photography,  it  has  made 
us  acquainted  with  subtile  agencies  working 
slowly  but  surely,  and  indicated  physical 
powers  beyond  those  which  are  already 
known  to  us,  which  may  possibly  belong  to 
a  more  exalted  class  of  elements,  or  powers, 
to  which  light,  heat,  and  electricity  are  sub- 
sidiary in  the  great  phenomena  of  Nature." 

Since  the  publication  of  Mr.  Hunt  on 
this  process  many  experiments  have  been 
made  which  give  it  new  interest  and  add 
some  steps  to  its  progress  toward  practical 
application.  From  these  experiments  we 
select  some  of  the  most  important  by  M. 
Niepce  de  St.  Victor : 

"  If,  upon  a  metal  plate  heated  in  contact 
with  boiling  water,  we  place  first  an  engrav- 
ing, then  a  sheet  of  paper  impregnated  first 
with  nitrate  of  silver  and  afterward    with 
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chloride  of  gold,  we  obtain  a  violet-blue 
image  of  the  blacks  of  the  engraving.  If 
the  paper  is  only  impregnated  with  the 
nitrate,  the  whites  only  of  the  engraving  are 
reproduced  in  a  bistre  color.  If  we  place  a 
paper  printed  with  large  letters  between  two 
plates  of  glass  and  heat  the  whole  to  a  tem- 
perature just  sufficient  to  slightly  scorch  the 
paper,  upon  removing  the  paper  we  find  that 
the  letters  have  left  their  imprint  upon  the 
glass.  If  upon  this  imprint  we  place  a  sheet 
of  paper  prepared  with  the  salts  of  silver  and 
gold,  and  warm  the  whole  on  a  metal  plate, 
heated  with  boiling  water,  we  obtain  a  new 
image,  as  if  the  sensitive  paper  had  been 
placed  upon  the  printed  characters  them- 
selves. An  unvarnished  positive  photo- 
graphic image  upon  collodionized  glass, 
formed  by  reduced  iodide  of  silver,  has, 
under  the  influence  of  heat,  printed  on  sen- 
sitized paper  many  consecutive  images  of  the 
"  darks,"the  last  proof  being  the  sharpest  and 
most  vigorous.  Some  glazed  tiles  and  porce- 
lain plates  with  black  letters  or  painted  in 
various  colors,  and  passed  through  the  fur- 
nace without  being  enamelled,  gave  impres- 
sions ;  but  letters  and  designs  covered  with 
enamel  gave  none.  Tissues  shaded  with 
black  and  white,  or  with  varied  colors,  im- 
pressed their  images  on  sensitized  paper ; 
but  the  images  were  very  variable. 

"  Prepare  two  solutions,  one  of  fused  nitrate 
of  silver,  of  the  strength  of  1  per  cent.,  the 
other  of  chloride  of  gold  of  the  same  strength. 
Float  a  sheet  of  paper  upon  the  silver  solu- 
tion and  dry  it  slowly,  without  scorching, 
before  a  fire ;  when  dry  pass  it  through  the 
solution  of  gold,  floating  the  same  side  that 
was  placed  on  the  silver  solution;  dry  it 
again  without  the  temperature  attaining 
that  of  boiling  water,  because  at  this  tem- 
perature the  paper  becomes  discolored.  To 
obtain  an  image  on  this  paper,  place  an  en- 
graving with  its  back  upon  a  plate  of  glass 
or  metal  warmed  by  boiling  water,  and  lay 
the  sensitized  paper  upon  the  engraved  side, 
and  cover  it  with  a  plate  of  glass  about  i  of 
an  inch  thick;  upon  looking  through  this 
glass  you  will  see  the  image  appear  in  a  few 
minutes.  The  image  is  clearest  when  the 
paper  is  very  dry  and  not  over-sensitive ;  if 
it  aoes  not  become  sufficiently  distinct  it  may 
be  strengthened  by  exposingthe  sheet  to  the 
heat  of  a  clear  fire.  If  it  be  very  vigorous, 
and  stands  out  clearly  from  the  ground 
slightly  colored,  it  may  be  fixed  by  treating 


it  with  a  solution  of  hyposulphite  of  soda. 
The  paper  sensitized  with  the  double  salt  of 
silver  and  gold  will  not  keep  in  the  dark  ;  it 
must  be  prepared  as  wanted,  and  used  imme- 
diately." 

Thermometer.  An  instrument  which  de- 
termines and  records  changes  of  temperature 
in  the  atmosphere,  liquids,  gaseg,  and  sub- 
stances. Various  scales  of  division  of  tem- 
perature are  used,  and  it  is  important  to  the 
photographer  to  be  able  to  harmonize  those 
in  general  use.  The  three  principal  scales 
are  those  called  Fahrenheit,  used  in  America 
and  England;  centigrade,  used  in  France; 
and  Reaumur,  used  in  a  few  other  countries. 
Of  these,  Fahrenheit's  scale  is  the  most 
commonly  used.  To  convert  the  centigrade 
scale  to  Fahrenheit,  multiply  the  number 
given  by  9,  divide  by  5,  and  add  32.  To 
convert  Reaumur  to  Fahrenheit,  multiply 
the  number  given  by  9,  divide  by  4,  and  add 
32.  To  convert  Fahrenheit  to  centigrade, 
subtract  32,  multiply  by  5,  and  divide  by  9. 
To  convert  Fahrenheit  to  Reaumur,  subtract 
32,  multiply  by  4,  and  divide  by  9.  To  con- 
vert Reaumur  to  centigrade,  multiply  by  5, 
and  divide  by  4.  To  convert  centigrade  to 
Reaumur,  multiply  by  4,  and  divide  by  5. 
The  abbreviations  generally  used  to  denote 
these  three  scales  are  F.,  or  Fahr.,  for  Fahr- 
enheit; C,  or  Cent.,  for  centigrade;  and  R. 
for  Reaumur. 

Thiocarbamid-Haiiff.  This  is  a  new 
preparation  for  use  with  the  fixing-bath  to 
prevent  discoloration  of  the  plates  or  papers 
used.     Dr.  J.  M.  Eder  reports  as  follows : 

"  Thiocarbamid  possesses  the  property 
(when  added  to  the  fixing-bath)  of  preventing 
bromide  of  silver  gelatine  plates,  as  well  as 
chloride  of  silver  gelatine  plates  and  bromide 
of  silver  gelatine  papers,  from  coloring  the 
gelatine  layer  yellow,  and  prevents  the  forma- 
tion of  so-called  green  fog. 

"  The  preparation  consists  of  white  crystals 
and  gives  in  water  a  colorless  liquid.  I  find 
that  it  acts  (in  acid  solutions)  as  a  preventive 
against  yellowish  negatives. 

"  I  made  a  solution  of 


Thiocarbamid  .  .  .  . 
Citric  Acid  or  Sulphuric  Acid 
Water 


10  parts. 
10    " 
1000    " 


I  immersed  in  this  solution  a  pyro  negative 
strongly  colored  with  green  fog,  and  after  a 
short  time  the  yellowish-green  color  had  dis- 
appeared.    With  amidol  I  was  not  able  ti) 
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obtain  negatives  showing  green  fog,  and 
therefore  could  not  make  a  trial.  If  the  salt 
is  added  to  the  fixing-bath  it  prevents  the 
formation  of  green  fog  with  plates  and  bro- 
mide of  silver  paper ;  but  it  must  be  observed 
that  the  bath  should  be  acid. 

"For  fixing  I  found  the  following  formula 
very  useful : 

Water 1000  parts. 

Fixing  Soda 200     " 

Thiocarbamid 10-15     " 

To  this  solution  is  added  fifty  parts  of  bisul- 
phate  of  soda. 

"  I  would  observe  that  plates  as  well  as 
papers  before  fixing  must  be  washed  suffi- 
ciently so  as  to  remove  all  traces  of  the 
developer. 

"  As  the  action  of  thiocarbamid  in  the  fix- 
ing-bath is  only  of  proportionately  short  du- 
ration, it  is  recommenoed  to  use  an  ordinary 
acid  fixing-bath,  which,  as  is  known,  will  by 
itself  prevent  to  a  certain  extent  the  forma- 
tion of  green  fog;  and  after  the  use  of  this, 
if  necessary,  the  above  discoloring  bath  can 
be  applied,  and  this  will  become  necessary, 
especially  for  certain  kinds  of  bromide  of 
silver  gelatine  paper." 

Thiocarbamide.  The  compound  salt  tetra- 
thiocarbamide-ammonium,  containing  4 
molecules  of  thiocarbamide  and  1  molecule 
ammonium  bromide,  has  been  suggested  as  a 
means  of  reversing  the  negative  image  in 
development.     (See  Reversal  of  the  Image.) 

Thiosinamine.  A  crystalline  substance 
obtained  by  the  addition  of  ammonia  to  pure 
oil  of  mustard,  which  is  then  filtered  and 
evaporated.  Suggested  by  Waterhouse  as  a 
means  of  reversing  the  negative  image  (ob- 
taining a  positive)  in  development.  (See 
Reversal  of  the  Image.) 

Thiosulphates.  Some  acids  contain  sul- 
phur in  place  of  oxygen.  In  recent  times 
these  acids  are  distinguished  by  the  prefix 
thio  (Greek  for  sulphur),  so  that  we  now 
speak  of  thiosulphuric  instead  of  hyposul- 
phurous  acid.  So  also,  sodium  hyposulphite 
IS  properly  called  sodium  thiosulphate,  being  a 
salt  of  thiosulphuric  acid,  although  the  term 
hypo  soda  is  still  commonly  used.  Acids 
decompose  "  hypo,"  liberating  free  sulphur, 
which  is  injurious  to  photographic  plates  or 

Erints.  Hence,  the  hypo  bath  should  always 
e  kept  neutral  or  slightly  alkaline. — Har- 
rison. 
,  (See  Appendix—  Walpole.) 


Time  Exposures.  Dry  plates  which  have 
been  exposed  more  than  a  fraction  of  a 
second  (in  contradistinction  to  instantaneous 
exposures). 

Tin.  Tin  is  a  white  metal  possessing  a 
silvery  lustre ;  it  is  very  malleable,  but  not 
so  ductile  and  tenacious  as  many  other 
metals;  it  is  soft,  fuses  at  442°  F.,  and  has  a 
specific  gravity  of  7.9.  When  tin  is  heated 
to  whiteness  it  takes  fire,  burns  with  a  white 
flame,  and  is  converted  into  the  protoxide  of 
tin.  Tin  of  commerce  is  nearly  pure,  con- 
taining, however,  sometimes,  traces  of  iron, 
copper,  and  arsenic ;  it  is  obtained  from  the 
native  oxide  by  exposure  U)  heat  in  combina- 
tion with  charcoal.     Its  equivalent  =  58. 

Tin,  Chloride  of.     (See  Muriate  of  Tin.) 

Tin,  Iodide  of.      A  compound  made  by 
adding  a  solution  of  hydriodate  of  potassa  to 
a  proto-salt  of  tin  in  solution.     Or,  heat  to-  • 
gether  2  parts  of  granulated  tin  and  5  parts  of 
iodine. 

Tin,  Oxide  of.  Protoxide  of  tin  is  made 
by  precipitating  a  solution  of  chloride  of  tin 
by  carbonate  of  potassa ;  well  wash  and  dry 
at  a  heat  of  196°  F.  unexposed  to  air.  Per- 
oxide is  made  by  the  action  of  nitric  acid  on 
metallic  tin.  Well  wash  the  precipitate  with 
water,  and  dry.  Sesquioxide  is  made  by  mix- 
ing fresh  moist  hydrated  peroxide  of  tin  with 
a  solution  of  the  neutral  protochloride. 

Tincal.  The  name  given  to  a  variety  of 
borax  occurring  naturally  in  Ladok  and 
Great  Thibet,  in  Asia.  In  a  refined  form 
tincal  is  sold  as  Indian  borax. 

Tincture.  The  finer  or  more  volatile  parts 
of  a  substance  separated  by  a  solvent,  or  an 
extract  of  a  part  of  the  substance  of  a  body 
communicated  to  the  solvent.  A  spirituous 
solution  of  such  of  the  approximate  princi- 
ples of  vegetables  and  animals  as  are  soluble 
in  pure  alcohol  or  proof  spirits. 

Tint.  A  color  weakened  by  admixture 
with  white. 

Tinted  Glass.  Glass  slightly  colored  with 
anv  hue. 

Tithnotjrpe.  A  process  discovered  by  Dr. 
Draper,  of  New  York,  for  copying  the  sur- 
face of  daguerrotypes  in  copper  by  the  elec- 
trotype, after  it  has  been  fixed  by  gilding. 
Tithnotypes  may  also  be  obtained  by  means 
of  a  coating  of  gelatine.  2.  The  copy  in  cop- 
per of  the  daguerrotype  so  produced.  These 
beautiful  tithnotypes  are  produced  in  the 
following  way  :  The  daguerrotype  plate  is 
carefully  gilded,  taking  care  that  the  film  of 
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gold  is  neither  too  thick  nor  too  thin.    The 

f>roper  thickness  is  readily  attained  aft(»r  a 
ittle  practice.  The  plate  is  then  kept  a  day 
or  two,  so  that  it  may  become  enfilmed  with 
air.  The  back  and  edges  being  varnished, 
copper  is  to  be  deposited  upon  it  by  the 
usual  electrotype  process,  the  process  occupy- 
ing from  twelve  to  twenty  hours.  If  the 
plate  has  been  properly  gilded,  and  the  pro- 
cess conducted  successfully,  the  tithnotype 
readily  splits  off  the  daguerrotype.  The 
reader  will  understand  that  when  the  process 
succeeds  the  daguerrotype  will  be  uninjured, 
and  the  tithnotype  a  perfect  copy  of  it.  If 
any  portions  are  blue  or  white,  or  flesh-col- 
ored, they  will  be  seen  in  the  same  colors  in 
the  tithnotype ;  the  intensity  of  light  and 
shade  is  also  given  with  accuracy,  and,  indeed, 
the  copy  in  all  respects  of  the  original.  A 
great  advantage  is  also  obtained  in  the  re- 
versal that  takes  place;  the  right  side  Of  the 
tithnotype  corresponds  to  the  right  side  of 
the  original  object,  and  the  left  to  the  left. 
In  the  daguerrotype  it  is  not  so.  There  is  no 
difficulty  in  obtaining  from  these  tithno- 
types  duplicate  copies.  An  expert  artist  can 
multiply  them  one  from  another,  Mr.  En- 
dicott,  a  lithographic  artist  of  distinction, 
of  New  York,  was  the  first  to  make  these 
pictures. 

Tithonicity.  The  term  proposed  by  Dr. 
Draper  for  that  property  of  light  which  is 
the  source  of  all  photographic  eflfects,  and 
which  is  now  universally  known  as  actinism. 
(See  Actinism.) 

Titles  on  Negatives  and  Prints.  The 
simplest  way  in  which  to  title  a  print  is  to 
write  the  name  backward  on  the  negative, 
using  any  opaque  liquid,  such  as  Indian  ink, 
for  that  purpose.  If  this  is  done  at  a  corner 
of  the  negative  where  there  is  a  shadow,  the 
title  will  appear  in  white  letters  upon  the 
print.  Another  way  is  to  write  the  title  on 
the  paper  before  printing,  using  Indian  ink 
for  tnis  also.  This  ink  will  wash  off"  in  the 
after-treatment,  and  leave  the  title  in  white 
lettering.  Another  way  is  to  print  the  titles 
on  "  French  folio  post  "  clear  paper  covered 
with  varnish  and  attach  them  to  the  plates. 
Tone.  The  harmonious  relation  of  the 
colors  of  a  picture  in  light  and  shade.  The 
term  is  often  used  to  qualify,  or  as  synony- 
mous with  depth,  richness,  and  splendor  in 
pictures.  It  has  been  also  more  recently 
used  to  denote  the  characteristic  expression 
of  a  picture,  as  distinguished  by  its  color. 


To  Beat  to  a  Froth.  To  whin  albumen 
in  a  platter  into  a  stiff*  foam  witn  a  broom 
or  beater. 

To  Clear.  To  render  discolored  silver 
baths  clear  again,  by  the  addition  (and  agi- 
tation) of  kaolin  or  permanganate  of  potash, 
and  subsequent  filtration. 

To  Desensitize.  To  make  light-sensitive 
substances  not  sensitive  to  light,  by  certain 
additions  (for  instance,  bromide  of  silver  by 
bichromate  of  potash). 

To  Oxidize.  To  combine  oxygen  with  a 
body.  Many  bodies  oxidize  of  themselves, 
by  the  oxygen  in  the  air — for  instance,  alco- 
hol and  ether,  which  become  transformed 
into  acetic  acid,  sulphate  of  iron,  which 
slowly  transforms  into  the  brown-yellow  fer- 
ric sulphate,  etc. 

To  Set.  To  allow  to  set ;  causing  a  gela- 
tine solution  or  film  to  thicken  by  cooling. 

Toluin.  CgHjCHs.  A  component  of  gas- 
tar  ;  liquid,  volatile,  resembling  benzene  in 
smell  and  in  other  qualities.  It  is  soluble  in 
alcohol,  ether,  and  bisulphuret  of  carbon. 
Used  in  the  production  of  coloring  matter, 
as  also  of  retouching  varnish. 

Tongs  Finger-Protector.  Bend  a  stout 
wire  (thickness  depending  upon  size  of  plate 
to  be  held)  into  the  shape  of  the  letter 
U  (inverted),  spreading 
the  lower  part  of  the 
prongs  as  shown  in  the 
cut.  Next,  bend  two 
thin  and  flat  pieces  of 
metal  so  that,  when  a 
plate  is  inserted  be- 
tween the  jaws  or  feet 
of  the  "  tongs,"  the  sur- 
face of  the  plate  and 
that  of  the  feet  will 
coincide.  Solder  the 
sides  of  these  feet  to  the 
ends  of  the  wire,  and 
having  placed  a  plate 
in  position,  slip  a  stout 
band  of  rubber  down  until  the  tension  is 
strong  enough  to  grasp  the  plate  firmly.  The 
readiness  with  which  a  plate  can  be  lifted 
for  examination  and  placed  in  the  devel- 
oper is  self-evident  on  a  glance  at  the  cut. 

Toning.  The  chemical  coloration  of  the 
photographic  positive  proof  upon  paper. 
This  is  effected  by  the  toning-bath.  The  ten- 
dency of  the  toning  process  is  to  darken  the 
color  of  the  print,  the  tint  or  color  being 
varied  by  the  nature  of  the  toning-bath  and 
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the  methods  of  preparing  the  paper  for  the 
pressure-frame.  Highly  salted  and  sensitized 
paper  usually  gives  darker  pictures  than  those 
containing  less  chloride  of  silver,  and  in  the 
toning-bath  the  former  will  yield  a  black 
print  under  the  same  circumstances  in  which 
the  latter  gives  a  brown  or  sepia  color.  The 
same  effects  are  produced,  in  the  first  case, 
by  sizing  the  paper  with  rice  glue,  and  in 
the  second,  with  gelatine,  using  in  both  in- 
stances a  silver  solution  of  medium  strength. 
The  salts  of  gold  in  the  toning-bath  have  a 
tendency  to  impart  a  bluish-black  color  to 
the  print,  which  may  be  modified  to  a  gray 
by  the  addition  of  a  salt  of  lead ;  or  to  a 
brown  of  any  tint,  from  sepia  to  an  amber, 
by  adding  ammonia  or  carbonate  of  soda. 
Where  the  toning  and  fixing  are  effected 
separately,  considerable  allowance  must  be 
made  in  printing  for  loss  of  strength  and 
color  in  the  fixing-bath.  The  darker  the 
color  required,  the  more  the  print  should  be 
"  over-printed,"  within  the  bounds  of  perfect 
definition.  When  the  toning  and  fixing 
baths  are  combined  the  "  over-printing  " 
should  be  slight,  but  in  proportion  to  the 
strength  of  hyposulphite  in  the  bath.  The 
color  can  also  be  modified  by  soaking  the 
print  in  a  solution  of  common  salt  before 
toning.  The  age  of  the  bath  has  considerable 
effect  in  strengthening  the  color,  although 
it  works  slower  and  renders  the  print  more 
liable  to  fade;  this  last  effect,  however,  can 
be  remedied  by  frequent  filtration,  provided 
the  gold  is  not  exhausted  and  the  toning  en- 
tirely effected  by  the  sulphuretting  com- 
pound formed  in  the  bath.  (See  Tetrathion- 
ate.)  Acetic  acid  added  to  the  toning-bath 
produces  the  most  beautiful  black  prints,  but 
its  addition  has  been  altogether  abandoned, 
from  a  supposition  that  it  tends  to  the  de- 
struction of  the  print,  by  forming  tetra- 
thionate  of  soda,  a  very  unstable  salt;  but 
experience  has  shown  that  this  does  not 
always  take  place  and  can  be  avoided  by 
using  proper  proportions  and  not  employing 
the  bath  for  too  long  a  time.  Care  in  the  use  of 
all  these  substances  must,  of  course,  guide 
the  photographer. 

In  toning,  the  temperature  of  the  bath 
should  be  strictly  attended  to,  and  it  should 
be  kept  as  near  70°,  both  winter  and  summer, 
as  possible.  The  manipulations  in  toning 
are  very  simple,  and  as  many  prints  can  be 
toned  at  once  as  the  bath  will  float  free  from 
the  bottom  and  from  each  other;    but  in 


putting  them  into  the  bath  it  is  necessary 
to  completely  immerse  them  at  once,  and  in 
such  a  manner  as  to  prevent  the  formation 
of  bubbles  upon  the  face  of  the  print, 
otherwise  spots  of  a  shade  lighter  than  the 
pervading  color  will  be  produced.  (For  ton- 
ing transparencies  see  Transparencies.)  For 
toning  images  on  opaque  supports,  such  as 
paper,  the  formulae  differ  according  to  the 
nature  of  the  sensitive  surface  used.  (See 
Index;  Coloration  of  Photographic  Prints; 
Fixing ;  Permanence,  and  Toning-Bath.) 

The  following  are  some  of  the  standard 
formulae  advised  in  the  various  processes  in 
common  use : 

For  Prints  on  Plain  Salted  Paper. 


Tungstate  of  Soda  . 
Phosphate  of  Soda  . 
Boiling  Water 

Dissolve  and  add : 
Gold  Terchloride 

Allow  to  cool,  and  add : 
Water  .... 


20  grains. 
20  grains. 
3  ounces. 


1  grain. 


5  ounces. 


Combined  Toning  and  Fixing  Bath  for  Plain 
Paper. 

Water 24  ounces. 

Hypo  Soda 6       " 

Sulphocyanide  of  Ammonium  1  ounce. 

Sat.  sol.  of  Potash  Alum        .       .      2  ounces. 

Dissolve ;  place  in  this  some  scraps  of  gela- 
tino-chloride  paper  for  twenty-four  hours; 
filter,  and  add : 


Water 

Gold  Terchloride     . 

Ammonium  Chloride 


6  ounces. 
.  15  grains. 
.    30  grains. 


Platinum  Bath  for  Plain  Paper. 

Platinum  Perchloride     ...     1  grain. 

Water 16  ounces. 

Carbonate  of  Potash,  sufllcient  to  neutralize. 
Formic  Acid  .       .       .    3^  to  1  drachm. 

(See  also  Uranium) 

Acetate  Bath  for  Albumenized  Paper. 


Chloride  of  Gold 
Acetate  of  Soda 
Distilled  Water 


1  grain. 
30  grains. 
10  ounces. 


Neutralize  the  gold  with  a  little  chalk  so- 
lution, allow  to  settle  and  add  to  the  acetate 
dissolved  in  the  water.  This  bath  works 
best  when  old. 


Borax  Bath. 


Borax 

Gold  Chloride 

Water 


70  grains. 

1  grain. 

20  ounces. 
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Tungstate  Bath. 


Tungstate  of  Soda 
Gold  Chloride 
Water 


20  grains. 

1  grain 
10  ounces. 


Chloride  of  Calcium  Bath. 

Gold  Chloride  ....      2  grains. 

Calcium  Chloride  .       .       .     2      " 

Powdered  Chalk      .  .     1  teaspoonful. 

Water 16  ounces. 

This  bath  works  best  when  not  too  fresh. 


Platinum  Bath. 


Platinum  Perchloride 
Water 


1  grain. 
16  ounces. 


Neutralize  with  potasssum  carbonate,  and 
then  add  ^  drachm  of  formic  acid.  This  bath 
is  also  suitable  for  plain  salted  papers. 

Formula  for  Black  Tones. 
Water 32  ounces. 


Sodium  Acetate 
Sodium  Chloride 
Uranium  Nitrate 
Gold  Chloride 


grams. 


Bicarbonate  of  Soda  Bath. 


Chloride  of  Gold 
Bicarbonate  of  Soda 
Distilled  Water 


1  grain. 
30  grains. 
10  ounces. 


This  bath  gives  warm  tones.     It  should  be 
used  as  soon  as  made. 

Warm  Tones  on  Bromide  Paper.  After  de- 
velopment immerse  in  the  following : 

Potassium  Ferricyanide  (not  Fer- 

rocyanide)  ...       .       .  9  grains. 

Uranium  Nitrate    .       .       .       .  8     " 

Glacial  Acetic  Acid      ...  5  drachms. 

Water 16  ounces. 

Dissolve  the  ferricyanide  in  the  water  and 
let  stand  a  few  minutes,  add  the  acetic  acid, 
then  the  uranium  nitrate ;  filter  if  any  pre- 
cipitate is  formed. 

This  toning  solution  will  keep  for  about 
three  days — it  may  be  used  to  tone  about 
twenty  prints  of  almost  any  size.  If  any 
precipitate  forms  during  the  operation,  filter 
it  off,  as  it  will  discolor  the  print. 

Tone  to  the  desired  color  and  wash  in 
running  water  for  about  twenty-five  minutes 
or  until  the  print  is  clear  and  free  from  yel- 
low color.  The  secret  of  success  lies  in 
washing  the  print  free  from  hypo  and  iron 
before  toning. 

The  toning  solution  acts  slightly  as  an  in- 
tensifier,  and  the  best  success  is  attained 
with  prints  from  thin  negatives. 


The  permanency  of  the  picture  is  not  be- 
lieved to  be  impaired  by  the  above  process. 

Dr.  Stolze,  of  Berlin,  recommends  for  the 
obtaining  of  brown  tones  on  bromide  paper 
a  process  for  re-development.  For  the  nrst 
development  he  uses : 


Sodium  Sulphite 
Eikonogen 
Distilled  Water    . 
Carbonate  of  Potash 
Distilled  Water    . 


10  parts. 

2  " 
150    •• 

25  " 
150    " 


For  use,  mix  25  parts  No.  1  with  10  parts 
No.  2,  and  add  75  parts  distilled  water.  The 
print  is  then  bleached  in  a  solution  made  up 
as  follows : 


A.  Sulphate  of  Copper 
Distilled  Water    . 

B.  Potassium  Bromide 
Distilled  Water    . 


1  part. 
100  parts. 

1  part. 
100  parts. 


These  are  mixed,  and  the  prints  bleached 
therein,  then  thoroughly  washed,  after  which 
they  are  re-developed  with  the  following : 


Solution  No.  1 
Solution  No  2 
Distilled  Water 


50  parts. 
20     " 
4930     " 


Toning  is  stopped  by  immersion  in  a  bath 
of  citric  acid,  1  to  100  of  water. 

Formula  for  Prints  on  Japanese  Paper. 


Chloro-platinite  of  Potassium 
Citric  Acid  .... 
Water 


15  grains. 
50      " 
25  ounces. 


This  bath  should  be  mixed  48  hours  be- 
fore use. 

To  Give  a  Black  Tone  to  Ferro-Prussiate 
Prints.  The  print  is  washed  in  water  slightly 
acidulated  with  nitric  acid.  It  is  then  im- 
mersed in  the  following  bath : 


Carbonate  of  Soda 
Water  . 


20  parts. 
500    " 


until  the  disappearance  of  the  image  and 
its  reappearance  with  an  orange  tone.  It  is 
then  passed  into  a  bath  composed  of 

Gallic  Acid 20  parts. 

Water 500    •• 

The  image  becomes  black.  It  is  then  put 
in  water  acidulated  with  hydrochloric  acid, 
and  afterward  washed  in  abundant  water. 

Toning- Baths  for  Gollodio- Chloride  Paper. 

Warm  Water 1000  parts. 

Powdered  Chalk      .       .       .       .         8    " 
Solution  of  Gold  at  10  per  cent.    .       60    " 
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Another. 


Chloride  of  Gold 
Water 


15  grains. 
5  ounces. 


Neutralize  with  lime-water,  make  up  to  15 
ounces  with  water,  and  add  2  drachms  chlo- 
ride of  calcium.  This  stock  solution  should 
be  diluted  with  ten  times  its  bulk  of  water 
for  use. 

Toning-Baths  for  Gelatino- Chloride  Paper. 
When  cold  tones  are  desired  use  a  strong 
bath  as  given  below;  when  warmer  tones 
are  desired  dilute  the  bath  with  water  : 

Gold  Bath. 

Water 64  ounces. 

Saturated  Solution  of  Borax        .   y^  ounce. 
Saturated  Solution  of  Acetate  of 
Soda 1  drachm. 

Add  gold  in  solution  slowly;  sufficient  to 
tone  (1  grain  of  gold  will  tone  20  to  30  cabi- 
net prints).  Now  test  with  litmus-paper, 
and  add  citric  acid  (saturated  solution)  drop 
by  drop  to  almost  neutralize  the  bath,  keeping 
same  slightly  alkaline.  The  borax  and  ace- 
tate of  soda  in  above  bath  may  be  substituted 
with  1  drachm  of  saturated  solution  of  phos- 
phate of  soda. 

Another. 

1.  Chloride  of  Gold    ....    15  grains. 
Water 10  ounces. 

2.  Borax,  saturated  Solution. 


For  Toning. 

Water 20  ounces. 

No.  1 1  ounce. 

No.  2       .       .       .  sufficient  to  neutralize. 

Combined  Toning  and  Fixing  Baths. — Liese- 
gang's  Combined  Toning-Bath : 

Water 24     ounces. 

Hyposulphite  of  Soda        .       .6  " 

Sulphocyanide  of  Ammonium  .     1     ounce. 
Acetate  of  Soda     ....      IJ^  ounces. 
Saturated  Solution  of  Alum      .10         " 

Fill  the  bottle  containing  •  this  solution 
with  scraps  of  sensitized  paper  and  leave  it 
for  a  day.  Then  filter  and  add  the  follow- 
ing solution : 


Water 

Chloride  of  Gold      . 
Chloride  of  Aluminium  . 

.  6  ounces. 
.  15  grains. 
.    30      " 

Burtons  Combined  Bath. 

Hyposulphite  of  Soda 

Chloride  of  Gold 

Water         .... 

.  4  ounces. 
.  6  grains. 
.      1  pint. 

The   prints   are   put  direct  into  this  solu- 
tion dry.    They  instantly  turn  yellowish- 


red,  but  gradually  turn  to  a  warm  red,  and 
eventually  to  a  brown.  If  they  are  removed 
whilst  yet  red  the  color,  on  drying,  will  be  a 
splendid  purple-brown.  If  they  are  allowed 
to  get  brown,  the  eventual  color  will  be  an 
engraving  black.  The  purity  of  the  whites 
is  wonderful,  and  there  is  no  loss  of  half-tone 
unless  the  process  is  carried  too  far. 

Wolffs  Combined  Bath  for  Aristo  Paper. 

Water 20  ounces. 

Hypo  Soda 4      " 

Sulphocyanide  of  Ammonium      .  y^  ounce. 

Lead  Acetate 60  grains. 

Lead  Nitrate 60      •' 

Gold  Chloride  (neutral)  .       .      4     " 

The  substances  are  to  be  dissolved  in  the 
order  named,  and  the  bath  allowed  to  clear 
and  settle.  Prints  for  this  bath  do  not  re- 
quire previous  washing,  and  if  desired  may 
be  fixed  separately  in  a  hypo  bath  of  10  per 
cent,  strength. 

Toning  and  Fixing  in  One  Bath. 


Chloride  of  Gold      . 
Phosphate  of  Soda 
Sulphocyanide  of  Ammonium 
Hyposulphite  of  Soda    . 
Water 


1  grain. 
15  grains. 
25      " 

240      " 

2  ounces. 


Dissolve  the  gold  in  a  small  quantity  of  water, 
and  add  it  to  the  other  solution. 

Toning  with  Palladium.  Duchochois  re- 
commends the  following  formula  for  silver 
prints  r 


Palladium  Chloride 
Sodium  Chloride 
Distilled  Water 


1  part. 
100  parts. 


If  the  solution  is  not  clear  or  a  precipitate 
is  formed,  the  liquid  should  be  heated  in  a 
porcelain  dish  until  clear.  Ten  parts  of 
acetic  acid  and  400  parts  of  water  are  then 
added,  when  a  yellow-brown  solution  is  ob- 
tained, which  tones  the  prints  black  as  with 
platinum.  The  yellow  tinge  of  the  prints 
so  toned  can  be  removed  by  immersion  in  a 
5  per  cent,  solution  of  ammonia. 

Toning  with  Iridium.  This  metal  gives 
violet  tones,  like  those  obtained  by  the  use 
of  gold.     Take 

Neutral  Sodium  Tartrate        .       .  1/5  part. 
Chloride  of    Iridium  and  Potas- 
sium          \%  parts. 

Distilled  Water        .       .       .       .  100     •' 

Boil  for  two  minutes,  then  add  400  parts  of 
distilled  water  and  10  parts  of  acetic  acid. 
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Toning  with  Omnium.    Take 

Yellow  Chloride  of  Osmium  and 
Ammonium  ....         1  part. 

.    120  part. 

4  parts. 
.    1000  parts. 


Sodium  Cliloride 
Sodium  Succinate 
Water 


Prints  toned  in  this  bath  assume  first  a 
burnt-sienna  tone,  changing  to  an  intense 
azure  tint  with  pure  whites. 

Toning  with  Aluminium.    Take 


Aluminium  Chloride 
Sodium  Bicarbonate 
Water 


20  grains. 
85      " 
12  ounces. 


Dissolve,  allow  to  stand  a  little  time,  and  fil- 
ter; then  add  (at  each  toning)  1  grain  chloride 
of  gold  for  every  sheet  of  paper  to  be  toned. 

Toning  with  Uranium.    (See  Uranium.) 

Toning-Bath.  The  solution  in  which  is 
effected  the  coloration  of  the  photographic 
print  before  fixation.  For  making  toning- 
baths  the  formulas  are  very  numerous,  and  j 
for  each  some  peculiar  quality  is  claimed. 
In  all  cases  where  hyposulphite  is  used  in 
the  toning-bath,  the  gold  must  be  dissolved 
separately  and  poured  into  the  other  solu- 
tion, otherwise  the  gold  will  be  precipitated. 
It  must  also  be  remembered  that  albumen 
and  plain  prints  cannot  be  toned  in  the  same 
bath  with  good  results,  or  without  endanger- 
ing their  permanence. 

Toning  and  Washing  Room.    Used  by 
photographic  printers  for  finishing  positives. 

Fig.  219. 


^  is  a  dark  curtain  to  raise  and  lower ;  B,  a 
second  curtain  for  the  same  purpose  ;  C,  the 
shelf  where  the  toning  is  done ;  />,  the  sil- 
vering dish,  and  D^  a  place  for  the  dish 
when  not  in  use.  E  is  where  a  kettle 
of  potash  is  kept  for  cleansing  old  jplates; 
F,  for  the  nitric  acid  tray;  G  G,  sinks;  Hy 
shelf  for  toning-bottles ;  K,  a  rack  with 
spring  clips  to  hold  pictures  while  draining ; 
X,  a  washing-tank  with  perforated  false 
bottom;  L\  the  waste-pipe.  A  stopcock, 
Jf,  is  adjusted  after  the  tank  becomes  full  so 
that  it  will  permit  the  water  to  flow  out 
as  rapidly  as  it  enters  through  the  pipe,  N. 
P  P  is  an  overflow  pipe  connecting  with 
the  waste-pipe,  Z^;  R  is  the  place  for  the 
fixing-dish;  aS*,  the  place  for  the  bottle  of 
hypo  solution;  Fis  a  door  which  leads  into 
the  drying-room. 

Touching-Out.  Removing  accidental  spots 
or  imperfections  in  the  negatives  or  posi- 
tives. The  tint  for  this  purpose  should  al- 
ways assimilate  as  nearly  as  possible  to  that 
of  the  photograph.  Many  use  India-ink 
only  for  the  purpose,  without  the  slightest 
reference  to  the  tone  of  the  picture,  and  so 
render  the  defects  as  palpable  as  ever,  if  not 
more  so.  A  few  of  the  mixtures  which 
may  be  used  for  the  purpose  are  as  fol- 
lows :  India-ink  and  madder  brown ;  lake, 
lamp-black,  and  indigo ;  sepia,  indigo,  and 
lake ;  burnt  sienna,  lake,  indigo,  and  sepia ; 
Vandyke  brown  and  lake.  For  albumenized 
prints  use  a  little  gum-water 
with  the  color.  The  pencil 
must  not  be  too  full  of  color, 
and  the  method  most  successfiil 
is  that  of  stippling  with  the 
point  ofa  small  sable  pencil.  As 
it  is  very  diflicult  to  touch  out 
dark  spots  in  the  positive,  the 
transparent  spots  or  stains  in 
the  negative  should  be  touched 
out  with  opaque  water  color  in 
order  that  they  may  print 
white  in  the  positive.  For 
this  purpose  we  may  use  cad- 
mium yellow,  which  is  best 
applied  after  varnishing,  as 
there  is  no  risk  of  injuring  the 
film. 

Touroscope.  An  apparatus 
invented  by  Edward  t.  Wil- 
son for  viewing  lantern  slides 
and  other  transparencies.  It 
consists  of  a  condensing  lens 
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and  a  tube  leading  to  the  frame,  A.  In  the 
slots  of  the  latter  the  transparencies  are 
placed.  The  effect  of  enlargement  is  pleas- 
ingly secured  in  this  way.      Another  slot  at 


Fig.  220. 


B  is  for  larger  pictures,  such  as  are  mounted 
in  wooden  frames.  At  C there  is  a  receptacle 
for  glass  or  gelatine  films  of  various  tints, 
which  secure  many  pleasing  effects  to  the  eye. 
Tracing  Apparatus.  Designed  by  S.  L. 
Piatt  for  tracing  pictures  for  crayon  and 

Fig.  221. 


other  work.  The  first  step  is  to  procure  the 
enlarged  sketches  of  the  picture  you  propose 
to  make.  This  do  by  means  of  the  appa- 
ratus described  below.  This  invention  can 
be  used  by  anyone  for  enlarging  any  object 
that  can  be  attached  to  the  top,  which  is  to 


contain  the  picture,  face  down.  The  en- 
largement can  be  made  of  any  size,  from  8  by  10 
to  life-size.  The  lens,  the  movable  front  for 
focussing,  clamps  for  holding  the  movable 
top,  which  is  adjusted  from  the  inside  and 

governs  the  size  of  the  object;  and  the  re- 
ector,  to  throw  sunlight  on  the  object,  will 
all  be  seen  in  the  diagram ;  also,  the  table 
or  stand  upon  which  the  paper  or  material 
upon  which  to  draw  the  image  as  it  is  re- 
flected down,  is  placed.  This  is  a  very  usefiil 
instrument  for  any  gallery.  "  With  it  any 
card  can  be  enlarged  to  8  by  10  or  larger, 
and  used  to  show  the  patron  how  he  would 
appear  in  a  large  portrait,  which  might  in- 
duce him  to  have  one  made." 

Tragacanth.  Syn.,  Gum  dragon.  A 
white  gummy  exudation  from  the  Astragalus 
verus  found  in  Persia  and  Syria.  Soluble 
readily  in  hot  water  and  alcohol.  Used  as 
a  mountant  and  possessing  great  adhesive- 
ness for  this  purpose. 

Transfer  Paper.  Used  in  some  of  the 
photo-mechanical  processes,  is  paper  with 
a  gelatinized  surface  (carbon  tissue)  which 
may  be  sensitized  and  exposed  under  a  nega- 
tive or  drawing  in  the  usual  way.  After 
development  the  image  is  "  rolled  up  "  with 
suitable  ink  and  transferred  to  the  base  of 
zinc  or  stone  for  after-treatment,  according 
to  the  process  employed. 

Transfers.  Pictures  secured  by  trans- 
ferring a  positive  image  after  treatment  upon 
a  temporary  support  to  its  final  support,  the 
picture  being  generally,  but  not  always,  re- 
versed during  the  process.  Transfers  may 
be  most  easily  obtained  by  the  collodion, 
carbon,  and  "  transferrotype  "  method. 

Transferring  "Aristo"  Prints.  Almost 
any  of  the  collodion  papers  can  be  printed, 
toned,  and  fixed  as  usual,  and  then  when 
dropped  into  boiling  water  the  film  will  peel 
off  the  paper  within  a  couple  of  minutes. 
For  some  purposes  it  can  at  once  be  placed 
on  its  support,  and  the  operation  is  com- 
pleted ;  but  in  the  case  of  watch-crystals,  or 
where  the  support  is  to  give  the  background 
tint,  it  is  necessary  to  rub  off  the  paper 
coating  which  adheres  to  the  collodion. 
This  can  be  done  by  first  laying  the  print 
face  down  on  a  glass  and  then  rubbing  it 
gently  with  a  tuft  of  cotton  wetted  with  hot 
water;  this  treatment  brings  the  print  as 
clear  as  a  wet-plate  transparency,  and  it  can 
now  be  transferred  to  any  surface.  It  is 
found  best,  however,  to  coat  the  support 
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with  a  comparatively  strong  substratum  of 
gelatine,  ana  allow  it  to  dry  ;  then  when  the 
transfer  is  to  be  made  the  prepared  support 
is  slipped  into  clean  water  under  the  cleaned 
print ;  this  allows  the  substratum  to  soak  up 
as  much  water  as  it  will,  and  if  air-bubbles 
are  pressed  out  from  under  the  print  there 
is  perfect  contact  between  the  film  and  its 
support.  With  careful  manipulation  gela- 
tino-chloride  prints  may  be  similarly  trans- 
ferred, the  gentle  application  of  steam  to  the 
back  of  the  print  upon  the  temporary  sup- 
port taking  the  place  of  immersion  in  hot 
water. 

Transferring  Collodion.  The  process  for 
detaching  the  collodion  positive  from  the 
glass  plate  and  fixing  it  upon  some  other 
substance.  Many  methods  are  given  to  effect 
this : 

1.  To  1  ounce  of  alcohol  add  10  drops  of 
nitric  acid.  Pour  this  mixture  on  and  off 
the  picture  till  the  film  begins  to  loosen ; 
also  wash  the  surface  to  which  the  picture  is 
to  be  transferred,  until  it  is  slightly  softened. 
Now  lay  the  latter  carefully  on  the  glass, 
pressing  out  air-bubbles,  and  place  the  whole 
under  pressure,  o'f  a  few  pounds'  weight,  for 
an  hour  or  two.  At  the  end  of  this  time 
the  leather,  paper,  or  other  substance  may 
be  taken  from  the  glass,  and  the  picture  will 
be  found  to  adhere  perfectly. 

2.  Take  of  India-rubber  1  ounce  and  dis- 
solve it  in  2  ounces  of  camphene.  Take  3 
ounces  of  asphaltum  and  dissolve,  by  gentle 
heat,  in  6  ounces  of  turpentine  and  8  ounces 
of  boiled  oil ;  when  it  is  all  dissolved  add 
the  dissolved  rubber.  After  letting  it  stand 
for  a  few  days  to  settle,  decant  into  a  flat 
dish  and  float  your  paper  upon  it,  hanging 
up  by  a  corner  to  dry.  Repeat  the  process 
until  you  have  a  smooth  surface.  If  the 
solution  is  too  thick  add  turpentine  and 
boiled  oil  in  the  ratio  of  6  of  the  one  to  8  of 
the  other.  Keep  the  paper  free  from  dust 
and  it  will  keep  any  length  of  time.  After 
taking  your  picture  and  drying  it,  pour  on 
alcohol  slightly  acidified  with  nitric  acid, 
then  coat  your  paper  in  the  same  way; 
drain  off  into  a  bottle  for  future  use.  Then, 
with  the  plate  in  one  hand  and  the  paper  in 
the  other,  dip  in  clear,  soft  water  several 
times,  after  which  lay  the  plate  on  the  table, 
collodion  side  up,  and  put  your  paper  upon 
it,  rubbing  it  gently  to  free  it  from  air-bub- 
bles and  superfluous  fluid  ;  when  smooth  it 
is  ready  to  be  taken  from  the  plate.     Dry 
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and  mount.    Thick  collodion  is  better  for 
transferring  than  thin. 

3.  Dissolve  shellac  in  boiling  water  with 
a  little  borax ;  grind  some  lamp-black  with 
it ;  coat  the  positive  smoothly  (using  a  camel's- 
hair  brush)  and  allow  it  to  dry.  Then  coat 
a  piece  of  paper  of  the  required  size  with 
the  same  mixture,  and  while  wet  place  it  on 
the  positive,  rubbing  it  firmly  to  prevent 
bubbles.  Let  it  dry  thoroughly,  then  im- 
merse it  in  water  for  a  few  minutes,  and  the 
whole  of  the  film  will  leave  the  glass.  The 
formula  for  the  above  mixture  is :  Shellac, 
4  drachms ;  borax,  1  drachm  ;  boiling  water, 
4  ounces. 

4.  Half  fill  a  bottle  with  benzole,  and  fill 
it  up  with  shreds  of  gutta-percha;  then 
place  the  bottle  in  hot  water  until  the  whole 
of  the  gutta-percha  is  dissolved,  and  put  it 
by  to  settle.  When  settled  pour  off  the 
clear  part  into  another  bottle.  When  re- 
quired for  use,  the  bottle  should  be  placed 
in  warm  water.  The  positive  having  been 
varnished  some  time  previously,  should  be 
placed  on  a  levelling  stand,  and  sufficient  of 
the  gutta-percha  poured  on  to  cover  it  well 
up  to  the  edges ;  this  should  be  allowed  to 
remain  on  a  few  minutes  to  set  partially, 
and  the  glass  should  then  be  tilted  very 
gradually  to  allow  the  surplus  solution  to 
flow  back  into  the  bottle  ;  then  hold  the  back 
of  the  glass  to  the  fire  until  the  gutta-percha 
has  set.  It  will  be  better  not  to  proceed 
with  the  transfer  until  the  next  day.  Having 
cut  some  black  paper  rather  larger  than  the 
positive,  place  it  on  a  board  and  cover  it 
well  by  means,  of  a  broad  flat  brush,  with 
thick  gum-water  into  which  has  been  put  a 
small  quantity  of  spirits  of  wine  to  prevent 
its  turning  acid ;  then  put  the  glass  with  the 
positive  into  cold  water,  and  allow  it  to  re- 
main until  you  find  by  lifting  one  corner  of 
the  collodion  film  that  it  will  separate  easily 
from  the  glass.  Now  carefiilly  remove  the 
moisture  with  blotting-paper.  The  gum  side 
of  the  black  paper  must  then  be  gradually 
lowered  on  to  the  positive,  commencing  at 
the  lower  end,  and  smoothing  the  paper  as 
it  falls  with  the  finger.  When  dry,  by  lifting 
one  end  of  the  paper  it  will  bring  away 
the  collodion  film  with  it,  and,  if  carefiilly 
done,  perfectly  smooth  and  free  from  air- 
bubbles. 

5.  First  take  a  negative  picture  in  the 
ordinary  way ;  back  this  picture  with  plaster 
of  Paris,  mixed  into  a  paste,  just  such  as 
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will  flow  easily,  and  pour  on  to  the  collo- 
dion surface.  Over  the  plaster  apply  a  piece 
of  muslin,  or  other  open  fabric,  and  then 
pour  on  more  plaster,  and  so  on  until  the 
required  thickness  is  obtained.  When  you 
wish  to  remove  the  glass  from  the  picture, 
coat  the  glass  with  a  thin  solution  of  gum 
before  applying  the  collodion,  which  allow 
to  dry ;  after  taking  the  negative  and  putting 
on  the  plaster,  soak  the  picture  in  warm 
water,  which  dissolves  the  gum  and  leaves 
the  picture  on  the  plaster.  When  dry  the 
picture  has  a  shining  appearance,  and  to  re- 
move this  wash  the  surface  with  pure  ether. 
To  render  the  picture  more  suitable  for  col- 
oring, the  plaster  is  saturated  with  sperma- 
ceti or  wax.  To  strengthen  the  plaster  it  is 
cemented  by  shellac  to  mill-board  or  other 
suitable  substance. 

6.  Make  a  solution  of  gelatine,  4  parts; 
water,  100  parts;  pour  it  while  warm  into  a 
warm  dish  ;  float  your  paper  upon  this  for 
about  two  minutes,  or  until  the  paper  has 
become  quite  flat  upon  the  solution ;  then 
hang  it  up  by  one  corner  to  dry.  Plunge 
the  picture  to  be  transferred  into  a  dish  of 
water,  then  take  a  sheet  of  the  gelatine  paper 
of  the  size  of  the  glass,  and  float  it  on  the 
water  which  covers  the  collodion  plate  ;  then 
as  soon  as  the  paper  has  become  quite  flat, 
lift  up  the  plate  in  such  a  manner  that  the 
floating  sheet  shall  be  removed,  leaving  the 
latter  in  perfect  contact  with  the  collodion 
film.  Now  drain  away  the  superfluous 
liquid  as  completely  as  possible,  and  leave 
the  whole  on  a  level  place  to  dry.  For  a 
varnished  picture  add  about  4  per  cent,  of 
alcohol  to  the  water.  When  dry  make  an 
incision  in  its  surface  all  around  and  close 
to  the  edges  of  the  glass ;  it  is  then  im- 
mersed in  a  shallow  dish  of  water  to  render 
the  gelatine  pliable.  After  a  quarter  of  an 
hour  you  may  detach  the  paper  and  film 
from  the  glass  by  beginning  at  one  corner 
and  gently  raising  it  gradually.  If  the 
film  does  not  separate  freely  allow  it  to  soak 
until  it  does.  Finally  press  the  transfer 
between  sheets  of  blotting-paper  and  let  it 
dry. 

7.  Pour  over  the  collodion  film  a  varnish 
composed  of  1  ounce  of  pure  gum  mastic 
dissolved  in  8  fluidounces  of  alcohol,  and  2 
drachms  of  poppy  oil  added  ;  the  glass  being 
then  placed  in  a  horizontal  position,  a  piece 
of  thin  paper  cut  a  little  smaller  than  the 
glass  is  saturated,  by  means  of  a  fine  brush, 


with  the  same  varnish  and  at  once  placed 
carefully  in  contact  with  the  collodion  film, 
so  as  to  exclude  every  particle  of  air,  and 
the  whole  allowed  to  become  dry  by  evapo- 
ration of  the  spirit.  When  dry  place  the 
glass  in  a  dish  of  water,  paper  side  up,  until 
the  film  begins  to  separate  from  the  glass, 
when  it  is  gently  and  carefully  drawn  away, 
and  dried  as  directed  for  6.  (See  also  Gutta- 
percha.) 

Transferring  Prints.  Take  any  print 
produced  on  paper,  and  treat  its  surface  with 
three  coats  of  collodion.  When  this  is  set 
and  hard,  the  paper  is  washed  off*,  when  the 
ink  or  color  will  be  found  firmly  attached  to 
the  film  of  collodion.  To  effect  this  opera- 
tion perfectly,  the  print  should  be  first 
stretched  upon  a  board  and  receive  the  coats 
of  albumen,  then  put  into  water  to  soften  it, 
when  it  may  be  easily  rubbed  off*,  leaving  the 
design  firmly  fixed  upon  a  transparent  coat 
of  collodion,  which  is  then  allowed  to  dry 
and  afterward  is  to  be  varnished  with  a  thin 
coat  of  transparent  varnish.  The  collodion 
may  be  rendered  tough  and  transparent  by 
adding  about  3  per  cent,  of  castor  oil  and  the 
same  amount  of  Canada  Balsam  to  it,  and 
boiling  them  together  in  a  close  vessel  until 
they  are  thoroughly  incorporated.  The 
printed  film  of  collodion  is  now  ready  for 
mounting  upon  glass.  This  is  done  by  placing 
it  between  two  plates,  pressing  them  close 
together,  and  cementing  their  edges  by  past- 
ing a  strip  of  paper  around  them.  These 
transfers  may  be  used  for  magic-lantern 
slides,  or  for  ornamental  windows. 

Transfer  Roller.  A  little  instrument 
similar  to  the  blotting  roller  of  the  counting- 
room,  covered  either  with  blotting-paper  or 
India-rubber;  the  latter,  however,  is  best  for 
transfer  purposes.  To  use  it  pass  it  backward 
and  forward  with  suitable  pressure  over 
the  back  of  the  picture  laid  upon  the  transfer 
block  or  other  substance  until  the  adhesion 
is  complete. 

Transferrotype.  The  name  given  to  an 
insoluble  film  of  gelatino-bromide  emulsion 
affixed  to  a  temporary  support  of  paper  by  a 
substratum  of  soluble  gelatine.  These  films 
are  obtainable  commercially.  They  are 
treated  precisely  as  bromide  paper  is  treated, 
but  may  be  toned  when  transferred.  To 
transfer  such  films,  squeegee  after  toning,  etc., 
on  a  rigid  support,  allow  to  dry  under  pres- 
sure, then  pour  on  hot  water  till  the  paper 
backing  may  be  separated  from  the  film. 
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Transfer  Varnish.  Take  i  drachm  of 
borax,  8  drachms  of  fine  orange  shellac, 
put  them  into  a  jar,  and  pour  A  gill  of 
Doiling  water  on  them;  stir  until  dissolved ; 
bottle  off  for  use,  and  color  with  lamp-black, 
or  any  other  desirable  color,  when  wanted. 
Use  as  directed  in  "  3,"  in  article  on  TVans- 
/erring  Collodion. 

Another.  Dissolve  1  ounce  of  gum  mas- 
tic in  8  fluidounces  of  alcohol,  and  add  2 
drachms  of  poppy  oil.  For  use  see  "  7," 
article />n  Trnmf erring  Collodion. 

Translucent  Paper  (Glass-Paper).  A 
fine  satin  paper,  saturated  with  paraffin,  and 
used  for  covering  the  glass  of  sky-  and  side- 
lights, in  order  to  obtain  a  softer  effect. 

Translucine.  A  commercial  preparation 
consisting  of  an  oily  lubricant;  used  for 
oiling  or  making  film  negatives  transparent. 

Transmit.  To  send  from ;  to  suffer  to  pass 
through,  as  light  is  transmitted  from  the  sun ; 
or  passed  through  glass. 

Transparencies.  Positive  images  on  glass, 
opal,  mica,  or  gelatine  films  are  justly  re- 
garded as  the  most  beautifiil  of  all  photo- 
graphic pictures.  They  are  used  chiefly  for 
decoration,  and  for  projection  in  an  enlarged 
size  by  the  optical  lantern.  Those  made  for 
the  latter  purpose  are  generally  known  as 
lantern  slides.  For  their  production  any 
process  by  which  pictures  on  glass  may  be 
secured  is  available,  such  as  the  wet  collodion, 
collodio-bromide,  albumen,  carbon,  trans- 
ferrotype,  gelatino-chloride,  and  gelatine 
dry-plate  processes.  The  latter  is  that  most 
commonly  used.  A  full  resume  of  these 
various  methods  may  be  consulted  in  Prin- 
gle's  Lantern  Slides  by  Photographic  Methods, 
or  Hepworth's  Book  of  the  Lantern.  Emul- 
sions giving  excellent  transparencies  may  be 
gathered  from  the  formulae  under  Emulsions, 
and  throughout  this  work.  For  the  produc- 
tion of  transparencies  by  the  gelatino-bro- 
mide  process,  good  negatives  with  fairly 
strong  density  and  contrast,  freedom  from 
stain  or  fog  in  the  shadows,  are  essential. 
The  plates  used  should  be  somewhat  slower 
than  those  ordinarily  used  in  photographic 
work;  specially  prepared  "transparency" 
plates  may  be  obtained  commercially.  Very 
much  depends  upon  the  tone  of  the  image 
secured,  and  this  is  dependent  upon  the  ex- 
posure and  developing  or  toning  process 
employed.  Where  special  plates  are  used 
the  best  results  may  oe  obtained  by  closely 
following  the  formulae  sent  out  by  the  manu- 


facturer. A  few  standard  formulae  for  the 
development  of  transparencies  and  lantern 
slides  are  given  as  reliable  in  practice : 


Carbutfs  Formula. 


A.  Distilled  Water 
Sulphite  of  Soda  (cryst.) 
Eikonogen 
Hydroquinone  . 
Water  to  make  . 

B.  Distilled  Water. 
Carbonate  of  Potash 
Carbonate  of  Soda  (cryst.) 
Water  to  make  . 


20  ounces. 

4      " 
330  grains. 
160     " 
32  ounces. 

20  ounces. 

2      " 

2      " 
32  ounces. 


For  fiill  exposures  take  1  ounce  of  A,  f 
ounce  of  B,  4  ounces  of  water,  and  2  drops  of 
a  10  per  cent,  solution  of  bromide  of  potas- 
sium to  each  ounce  of  developer. 


Pgro  and  Ammonia. 


A.  Pyrogallol 

Potassic  Meta-bisulphite 
Water       .... 

B,  Liquor  Ammoniae  0.880  . 
Ammonium  Bromide  . 
Water       .... 


40  grains. 
120     " 
20  ounces. 
23^  drachms. 
40  grains. 
10  ounces. 


For  use,  mix  equal  parts  of  A  and  B. 


Hydroquinone  Developer. 


Water 

Hydroquinone  . 
Sodium  Sulphite 
CitriaAcid 


1000  parts. 
15     " 
50     " 
3     " 


After  development  with  the  above  formula, 
the  transparency  may  be  toned  in  any  com- 
bined bath  used  for  gelatino-chloride  paper. 


Eikonogen  Developer. 


Sulphite  of  Soda  (cryst.)  . 
Carbonate  of  Soda  (cryst.) 
Eikonogen 
Distilled  Water 


8  ounces. 
3     " 
1  ounce. 
80  ounces. 


Amidol  Developer. 


Sulphite  of  Soda  (cryst)    .       .     2  >^  ounces. 
Distilled  Water   .       .       .       .    12J^ 
Amidol 2  drachms. 

One  grain  of  potassium  bromide  to  each 
ounce  of  developer  may  be  used,  if  required, 
as  a  restrainer. 

Metol  Developer. 

A.  Water 100  parts.     . 

Sodium  Sulphite  .       .              .      10     " 
Metol 1  part. 

B.  Soda 1  part. 

Water 10  parts. 

For  use  take  equal  parts  A  and  B;  using 
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a  few  drops  potassium  bromide  as  restrainer 
if  required. 
Transparencies  ( Tinting  in  Monochrome) . 

Wall  gives  the  following  method :  After  de- 
velopment, fixation,  and  washing  of  the 
transparency  in  the  usual  way,  immerse  the 
plate  for  one  minute  in 


Sulphite  of  Soda 
Sulphuric  Acid 
Water 


1  ounce. 
y^  drachm. 
3  ounces. 


Wash  and  drain,  and  apply  the  following : 


Uranium  Nitrate 
Distilled  Water 
Methyl  Alcohol 


15  grains. 
2  ounces. 
y^  ounce. 


To  which  add,  from  time  to  time,  according 
to  the  tint  required,  a  few  drops  of 


Ferricyanide  of  Potash 
Distilled  Water 


15  grains. 
1  ounce. 


The  action  of  this  is  very  quick;  first  brown- 
black  tones  appear,  then  chocolate,  reddish- 
brown,  tawny-yellow  or  orange.  The  toning 
can  be  stopped  at  any  desired  point  by  wash- 
ing, or  obliterated  altogether  by  dipping  in 
a  solution  of  ammonia. 

Another  formula  for  the  toning  of  trans- 
parencies with  uranium  nitrate  is  given 
under  Uranium.  With  transparencies  de- 
veloped with  ferrous  oxalate,  varied  tints 
can  be  obtained  by  modifying  the  uranium 
bath. 

Transparencies  by  the  Wet  Collodion 
Process.  Mr.  A.  P.  Higgins  has  had  success 
with  the  subjoined  formulae.  For  cleaning 
the  glass  plates  use : 


Ammonia,  0.88 
French  Chalk 
Tripoli  Powder 


1  ounce. 
3  drachms. 
•2 


Pyroxylin  for  the  Collodion. 


Sulphuric  Acid  (commercial)     . 
Dried  Potassium  Nitrate  (pure)  . 

Water 

Prepared  Cotton-wool 

Plain  Collodion. 


Alcohol 

Sulphuric  Ether 
Pyroxylin,  as  above 


6  ounces. 
3     " 
1  ounce. 
60  grains. 


2%  ounces. 
5        " 
50  grains. 


This  when  dissolved  is  allowed  to  stand 
and  deposit  any  insoluble  matter.  The  clear 
supernatant  liquid  is  now  iodized  by  the  ad- 
dition of  iodides  and  bromides,  as : 


Ammonium  Iodide 
Cadmium  Bromide 
Plain  Collodion     . 


4  grains. 
1%  grain. 
1  ounce. 


Sensitizing  Bath. 


Nitrate  of  Silver  . 
Distilled  Water  . 
Iodide  of  Potassium 


yi.  ounce. 

6  ounces. 

Yi  grains. 


Take  one  and  a  half  ounces  of  the  water,  and 
dissolve  the  silver  in  it,  and  the  iodide. 
Shake  well,  and  then  add  the  remaining 
water;  filter  and  test  for  acidity.  Should 
the  bath  be  very  acid,  add  carbonate  of  soda 
to  produce  a  precipitate,  and  then  render 
slightly  acid  with  pure  nitric  acid. 


Developing  Bath. 


No. 


No. 


1.  Ammonio-sulphate  of  Iron 
Glacial  Acetic  Acid    . 
Water    . 
Alcohol 

2.  Pyrogallic  Aoid 
Citric  Acid   . 
Water    . 


23  grains. 
25  minims. 
1  ounce, 
quant.  suflF. 

3  grains. 
1  grain. 
1  ounce. 


Fix  as  usual  with  cyanide  of  potassium. 

If,  after  fixing,  the  plate  lacks  density,  it 
may  be  intensified  by  flooding  it  with  a  solu- 
tion composed  of 

Pyro 3  grains. 

Glacial  Acetic  Acid         .       .       .1  drachm. 
Water 1  ounce. 

To  which  is  added  a  few  drops  of  a  thirty- 
grain  solution  of  nitrate  of  silver.  Wet- 
plate  transparencies  may  be  toned  by  flood- 
ing them  with  a  weak  solution  of  chloride  of 
gold  and  chloride  of  potassium,  but  most 
people  prefer  bichloride  of  platinum,  which 
must  be  neutralized,  first  with  carbonate  of 
potassium,  and  then  rendered  slightly  acid 
with  nitric  acid. 

Mounting- Paste  for  Lantern  Slides.  For 
attaching  lantern-slide  bindings  to  the  glass, 
nothing  is  better  than  bichromated  paste, 
which  is  used  for  attaching  paper  to  glass  in 
the  manufacture  of  electric  instruments,  and 
which  is  a  most  usefiil  paste  for  many  pur- 
poses in  damp  climates.  It  is  made  as  fol- 
lows : 


Flour 
Water 
Bichromate  of  Potash 


2  teaspoonfuls. 

4  ounces. 

5  grains. 


The  flour  must  be  rubbed  to  a  smooth 
paste  with  the  water,  then  placed  in  a  sauce- 
pan over  the  fire  and  kept  stirred  until  it 
boils.  Add  the  bichromate  slowly,  stirring 
all  the  time ;  then  stand  to  cool. 

This  paste  must  be  kept  in  the  dark,  and 

used  as  soon  as  possible.    Soak  the  paper  in 

1  it,  and  attach  to  the  glass,  then  place  in 
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direct  sunlight  for  a  day.  This  sets  up  a 
chemical  cTiange  in  the  bichromate,  and 
renders  the  paste  insoluble.  Masks  for 
binding  slides  can  be  obtained  commer- 
cially, or  cut  from  blue-black  needle-paper 
to  siiit  the  character  of  the  slides.  Trans- 
parencies for  decoration  are  usually  coated 
with  crystal  or  matt  varnish,  and  protected 
by  a  cover-glass  behind  the  film  side,  or 
mounted  with  a  ground-glass  plate,  the  two 
plates  being  either  bound  similar  to  lantern 
slides  or  encased  in  a  light  metal  frame  de- 
vised for  this  purpose  and  obtainable  at  the 
stores.  For  directions  as  to  coloring  lantern 
slides  and  transparencies,  the  reader  is  re- 
ferred to  Hepworth's  Book  of  the  Lantern, 
where  full  particulars  are  given.  (For  de- 
tails regarding  stereoscopic  transparencies,  see 
Stereoscopic  Pictures) 

Transparencies.  Wet-plate  positives  for 
reproduction.  These  should  render  an 
image  as  transparent  as  possible,  for  all  half- 
tone is  dependent  upon  this  quality.  In 
the  half-tone  consists  the  only  value  of  the 
picture  for  reproduction. 

Examine  the  film  with  a  microscope  and 
you  will  find  that  the  coarser  the  grain  the 
more  gradation  of  color  can  be  seen  through 
the  image,  and  to  secure  this  employ  such  a 
developer  as  will  produce  this  effect,  while 
causing  as  white  a  deposit  of  silver  as  pos- 
sible. 

Make  the  bath  of  silver  nitrate,  Qb 
grammes;  water,  1  litre.  (A  gramme  is 
15.432  grains ;  a  litre  is  1.135  quarts.)  Add 
silver  iodide  (i  of  a  gramme  of  potassium 
iodide  to  1  litre  of  water,  and  re-crystallized 
silver  nitrate,  80  grammes)  slightly  acid  with 
nitric  acid. 

Developer.  Many  use  pyro,  but  the  results 
secured  by  the  beautiful  white  deposit  given 
by  the  ferrous  nitrate  will  commend  the  fol- 
lowing formula : 


Ferrous  Nitrate 

.    7  gramr 

Ferrous  Sulphate    . 

.       .    3         " 

Nitric  Acid  (1.45)    .       . 

.    1.25  c.c 

Alcohol     .... 
Water        .... 

;       ■.    lUtre. 

If  now  the  trial  plate  shows  a  deposit  too 
granular,  modify  agreeably  by  adding  more 
ferrous  sulphate. 

The  water  for  the  pyroxylin  should  be  5° 
F.  below  that  for  negative  work,  and  the 
acids  weak,  equal  parts  of  sulphuric  and 
nitric  acids  being  used  with  as  much  cooled 
water  as  they  will  bear  without  dissolving 


the  cotton-wool.  This  collodion  should  con- 
tain more  ether  than  alcohol  when  such 
pyroxylin  is  employed. 

Ether  (0.725) 400  c.c. 

Alcohol 300  CO. 

Pyroxylin 10  grammes. 


Now  add  to  this  plain  collodion 


Ammonium  Iodide 
Cadmium  Bromide 


7  grammes. 


7  grami 
1.5       • 


It  may  be  well  to  omit  half  the  alcohol 
given  above  and  dissolve  the  iodide  and  bro- 
mide in  it,  adding  some  when  needed  for  use. 
For  density  put  in  enough  tincture  of  iodine 
to  give  a  sherry  color.  Don't  push  develop- 
ment far. 

The  plate  should  by  transmitted  light  look 
under-exposed.  If  on  glass,  back  it  up  with 
black  velvet  or  suitable  black  varnish. 

Fix  with  potassium  cyanide,  30  grammes ; 
water,  500  c.c.  Remember  that  hydrocyanic 
gas  is  evolved.      Wash,  wash. 

Given  a  fine  positive,  what  fiirther  can  be 
done  to  improve  it?  Upon  the  negative 
you  dealt  with  all  imperfections  possible  by 
Lambertype  method.  Such  colors  as  were 
rendered  lighter  than  should  be,  can  now  be 
given  true  value.  Coat  the  back  with  matt 
varnish.  Deepen  all  the  shadows  as  you 
cleared  up  all  the  lights  on  the  negative. 
Strengthen  with  a  pencil  all  the  weak  details. 
Take  a  print  and  compare  with  the  faulty 
first  one.  Make  now  a  new  negative,  which 
varnish  and  place  in  an  envelope  for  the  re- 
production of  the  desired  picture.  Any 
etcher  who  has  taste,  skill,  and  patience  to 
try  these  methods,  will  find  the  results  repay 
him  a  hundred-fold. 

If  a  work  of  art  is  to  be  reproduced,  you 
must  over-time  a  Carbutt  B  16  sens,  or  slower 
plate,  and  much  under-develop,  so  that  the 
extreme  density  only  stands  for  half-tones. 
You  cannot  succeed  otherwise  in  getting  such 
a  print  as  you  should  have.  Coat  the  back 
with  matt  varnish  and  with  plumbago ;  in- 
tensify all  the  lights.  In  skies  the  greatest 
failures  are  observable. 

If  out  of  doors,  always  expose  a  second  ortho- 
chromatic  plate  for  the  clouds  to  accompany 
the  view.  The  clouds  should  be  an  aerial  echo 
of  the  picture.  Orthochromatic  films  are  very 
useful  for  cloud  work,  as  you  can  use  each  side 
as  needed.  Dilute  developer  freely ;  expose 
very  quickly.  Reduce  your  pyro  to  half- 
strength,  and  sal  soda  at  least  five-eighths 
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its  strength  in  summer.  If  water  is  in  the 
view,  print  the  clouds  first  and  turn  the  film 
over  and  print  in  the  water  not  so  strongly. 
The  reflections  when  the  landscape  is  printed 
over  will  gladden  your  eyes. 

There  should  be  ripples  on  the  water  at  the 
moment  of  exposure  on  a  landscape  ;  if  not, 
toss  in  a  large  stone.  It  is  not  artistic  to  ex- 
hibit water  so  lacking  in  wetness  that  one 
can  hardly  tell  which  side  up  is  right  for 
the  view.  For  a  fair-weather  scene,  breath- 
ing quiet  and  peace,  choose  stratus  clouds. 
For  warmth  and  brightness,  cumulus  clouds 
of  summer.  Do  not  print  too  deeply ;  let 
them  go  back  in  fixing  the  print.  Do  not 
develop  them  for  vigor  and  contrast.  Cover 
with  much  tissue  and  print  slowly  in  diffused 
light. 

When  you  doctor  the  negatives  remember 
to  be  sparing  of  white.  Cirrus  or  piled-up 
cumulus  should  not  be  white  in  the  picture. 
It  is  an  excellent  plan  to  fasten  the  printing- 
frame  to  a  board  suspended  by  a  string,  and 
keep  it  twisting  while  printing  in  the  shade. 
Exert  yourself  to  secure  a  good  sky  in  each 
view.  Remove  one  lens  of  the  combination 
and  double  your  focus,  and  lessen  your  angle 
of  view  for  the  sky.  Back  all  cloud  plates. 
— C.  Ashleigh  Snow. 

Transparency.  In  art,  that  property  of 
the  shades  in  a  picture  which  represents  the 
permeability  of  light  through  the  natural 
shadows ;  a  picture  on  any  transparent  media. 
There  is  no  quality  in  a  picture  so  necessary 
to  its  beauty  and  truthfulness  to  Nature  as 
transparency,  particularly  in  the  shadows, 
and  it  is  the  loss  of  this  transparency  which 
has  been  the  main  point  of  condemnation  of 
the  photographic  proof  in  the  minds  of  all 
true  artists.  Who  has  not  admired  the  bril- 
liant velvety  tones  of  a  proof  seen  through 
the  medium  of  water  ?  "  Then  it  is  that  we 
can  appreciate  the  delicacy  of  the  details 
and  the  softness  of  the  shadows ;  but  unfor- 
tunately the  water  acts  only  as  a  delusive 
mirage,  and  the  proofs  once  dry  lose  a  great 
portion  of  their  brilliancy"  by  the  loss  of 
their  transparency.  This  transparency  of 
the  shadows  it  should  be  the  aim  of  every 
photographer  to  preserve,  as  upon  it  de- 
pends the  truthfulness  and  beauty  of  the 
photograph.  The  remedy  for  its  loss  appears 
to  be  in  the  vigor  of  the  negative  and  the 
proper  preparation  of  the  paper.  On  this 
subject  L'Abb^  Dupratz  thus  writes  : 

"  It  is  well  known  that  when  a  solution  of 


alkaline  chloride  is  combinea  with  another 
solution  of  acetate  of  silver,  there  arises  a 
mutual  decomposition  of  the  two  salts  on 
the  one  hand,  and  on  the  other,  a  formation 
of  a  soluble  acetate  having  as  a  base  that 
of  the  chloride  employed.  The  atomic 
composition  of  the  substance  indicates  the 
formulas  according  to  which  the  mixture  is 
to  be  made  in  order  to  induce  perfect  decom- 
position. These  proportions,  in  chemistry 
rigorously  exact,  are  much  less  so  in  pho- 
tography, as  we  shall  hereafter  explain. 
Notwithstanding  the  divers  degrees  of  affin- 
ity of  the  chlorine  for  the  bases,  it  may  be 
admitted  that,  in  a  photographic  point  of 
view,  the  alkaline  chlorides  are  all  equally 
efficacious  for  the  decomposition  of  acetate 
of  silver.  Complete  indifference  as  to  choice 
seems  to  be  attended  with  no  detrimental  con- 
sequence, and  if,  in  practice,  some  photog- 
raphers use  chloride  of  ammonia,  it  is  be- 
cause it  is  less  capable  than  the  others  of 
absorbing  the  moisture  of  the  air.  Special 
works  on  photography  give  all  the  propor- 
tions of  alkaline  salt  and  acetate  of  silver 
which  are  to  enter  the  preliminary  baths  for 
positive  papers.  They  also  indicate  the 
duration  of  the  different  immersions.  By 
following  these  data,  we  sometimes  obtain 
perfect  results,  but  at  others  such  as  often 
leave  much  to  be  desired.  Whence  arise 
these  varieties  in  an  operation  which  appears 
so  simple?  We  have  cause  to  believe  that 
the  inferior  proofs  are  given  by  paper  con- 
taining chloride  of  silver,  and  that  the  supe- 
riority of  the  others  is  owing  to  an  excess  of 
acetate  of  silver.  To  convince  ourselves,  let 
us  examine  the  respective  roles  of  the  two 
salts  in  the  formation  of  the  photographic 
picture.  The  first  thing  that  strikes  us  is 
that  the  action  of  the  light  being  exercised 
on  compounds  of  difierent  degrees  of  im- 
pressibility, t\vo  distinct  eflects  should 
result.  The  action  on  the  chloride  of  silver 
is  relatively  much  more  prompt  and  stronger 
than  on  the  acetate.  The  first  becomes,  in 
a  space  of  time  more  or  less  considerable, 
completely  black,  while  during  the  same 
time,  the  second  can  only  reach  a  more  or 
less  deep  fawn  color.  The  union  of  these 
two  tints  seems  to  us  necessary  to  a  complete 
result,  but  as  this  commonly  takes  place 
under  certain  conditions,  we  will  indicate 
the  precautions  proper  to  attain  it  under  all 
circumstances. 
"  Let  us  first  show  how  these  two  tints 
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united  are  to  produce  the  transparent  effects 
in  question.  To  be  more  intelligible  we 
will  draw  a  comparison.  The  painter  with 
his  devices  for  obtaining  his  beautiful  trans- 
parent effects,  seems  to  hint  to  the  photog- 
rapher a  course  analogous  to  that  followed 
by  himself.  The  painter  has  his  resource 
in  his  varnishes ;  the  photographer  too  has 
his  different  degrees  of  depth  in  tone,  one 
deep  and  opaque,  given  by  the  chloride  of 
silver  deeply  blackened  by  the  light ;  another, 
much  more  clear  notwithstanding  its  depth. 
The  first  is  superficial,  the  other  may  pene- 
trate the  paper  to  a  greater  depth ;  the  latter 
supports  the  other,  which,  in  spite  of  its 
greater  opacity,  veils  it  completely  only  in 
the  darker  shades.  In  the  mean  tints,  the 
fawn  tint  of  the  acetate  of  silver  preserves 
its  entire  power  of  coloration;  it  may  be 
observed,  moreover,  that  the  ulterior  washes 
exert  on  it  but  a  comparatively  feeble  de- 
structive action.  If  this  be  the  course  of 
things,  it  may  be  conceived  that  the  slight 
contrast  of  these  two  superposed  tints  should 
strangely  contribute  to  the  general  harmony 
of  the  proof,  and  assure  to  it  transparency 
and  brilliancy. 

"  Now  what  are  the  conditions  under  which 
we  are  to  work,  to  obtain  uniformly  the  two 
coatings  of  silver  ?  As  regards  this  matter, 
we  do  not  think  it  possible  to  proceed  with 
any  fixed  proportions.  The  matter  before 
us,  as  the  reader  will  have  apprehended,  is 
not  mechanical  labor,  bur  rather  the  appre- 
ciating judgmeiit  of  the  mind  which  is  not 
to  be  restrained  within  any  fixed  and  infran- 
gible boundaries,  the  nature  of  which  it  is 
always  possible  to  express  in  a  very  few 
words.  We  will  admit  in  principle,  there- 
fore, that  to  obtain  a  good  positive  paper,  it 
should  be  coated,  in  the  first  place,  with  a 
very  minute  film  of  alkaline  chloride,  and  in 
the  second  place,  with  a  proportionately  very 
thick  film  of  acetate  of  silver.  To  produce 
these  two  effects,  we  have  several  matters 
serving  as  guides.  First,  the  duration  of 
the  immersion  in  the  two  successive  baths, 
the  degree  of  concentration  of  these  two 
baths,  the  thickness  of  the  paper,  the  strength 
of  its  sizing,  and  its  degree  of  permeability ; 
neither  should  the  question  of  temperature 
be  neglected,  and  the  fact  of  the  baths  be- 
coming weak  by  use  should  be  borne  in  mind. 
While  the  silver  bath  is  gradually  growing 
weaker,  it  becomes  charged,  moreover,  with  j 
a  rather  noticeable  quantity  of  alkaline  ace-  ^ 


tate,  a  neutral  salt,  it  is  true,  but  which,  by 
mechanically  interposing  between  the  mole- 
cules of  chloride  of  silver  deposited  on  the 
paper,  has  yet  a  most  disastrous  effect,  as  a 
paper  thus  prepared  gives  only  weak  ashy 
proofs.  An  excess  of  alkaline  chloride  in 
the  first  bath  produces  another  equally  de- 
plorable effect:  although  the  positive  paper 
in  such  a  case  gives  a  very  black  proof  if 
the  immersion  be  prolonged,  yet  its  too  great 
opacity  now  prevents  the  proof  from  attain- 
ing all  its  desirable  delicacy.  It  may  be 
perceived  that  in  the  question  before  us  it  is 
scarcely  possible  to  proceed  with  any  given 
figures,  yet  we  may  have  one  infallible  char- 
acteristic by  which  we  may  assure  ourselves 
whether  the  paper  has  been  prepared  under 
suitable  conditions ;  a  well-printed  proof 
should  be  of  a  bistre  black  in  the  shades,  and 
of  a  decided  roseate  hue  in  mean  tints.  A 
general  dark  violet  would  indicate  an  excess 
of  chloride  of  silver  and  a  want  of  acetate 
of  the  same  base.  Lastly,  in  order  that  the 
operator  may  enter  with  greater  facility  on 
the  course  we  have  laid  down,  we  may  observe 
that  under  ordinary  circumstances  we  find 
it  well  to  immerse  the  paper  for  two  or  three 
minutes  in  a  salt  bath,  prepared  by  simply 
throwing  an  excess  of  salt  into  a  vessel  of 
water,  and  filtering  in  about  five  minutes. 
As  to  the  bath  of  acetate  of  silver,  it  is  uni- 
formly prepared  at  20  per  cent.  We  submit 
our  salted  paper  to  its  action  from  seven  to 
ten  minutes,  in  order  that  the  solution  of 
silver  may  penetrate  nearly  through  the. 
paper. 

"  It  may  be  said  that  this  is  shackling  a 
process  which  heretofore  was  generally  re- 
garded as  extremely  simple,  and  as  giving 
uniformly,  without  much  care,  results  which 
it  was  agreed  to  consider  satisfactory.  We 
take  no  heed  of  this  objection.  We  take 
our  stand  with  those  true  artists  who  do  not 
deem  it  right  that  photography  should  be 
degraded  to  the  rank  of  the  purely  mechani- 
cal, but  rather  that  she  should  seek  to  rise 
to  that  of  the  right  liberal  arts. 

"  Doubtless,  formulae  have  their  import- 
ance, but  it  is  only  by  a  certain  appreciation 
of  the  judgment  that  it  is  ever  possible  to 
draw  from  them  their  peculiar  advantages. 

**May  we  be  allowed  to  draw  the  attention 
of  chemists  here,  to  the  nature  of  the  com- 
plex coating  we  have  just  been  considering? 
We  are  aware  that  this  coating  has  been  the 
object    of    numerous    investigations;     the 
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action  of  light  on  chloride  of  silver  in  par- 
ticular has  been  treated  at  length.  But 
positive  paper  is  not  composed  of  chloride  of 
silver  alone ;  it  always  contains  more  or  less 
free  acetate.  It  is  very  certain  that  it  acts 
also  on  this  compound.  Acetate  of  silver 
in  the  crystal  form  is  little,  if  at  all,  affected 
by  light ;  but  not  so  when  this  salt  comes  in 
contact  with  a  vegetable  matter,  such  as 
paper,  or  animal,  as  parchment,  horn,  etc. 
What  is  the  action  of  light  in  these  two 
cases  ?  As  to  that  exercised  in  chloride  of 
silver,  it  is  said  that  it  exists  in  the  expul- 
sion of  chlorine.  Can  science  be  content 
with  such  a  vague  comprehension?  Does 
the  explanation  mean  that  chlorine  is  really 
disengaged  and  becomes  free  ?  If  so,  there 
is  nothing  more  easy  than  to  prove  it,  the 
reactions  of  chlorine  being  well  known.  A 
close  glass  vessel  containing  a  sheet  of  posi- 
tive paper,  and  exposed  to  the  light,  should, 
in  a  certain  period,  be  filled  with  chlorine. 
If  light  acts  in  a  like  manner  on  acetate  of 
silver,  the  same  experiment  made  on  paper 
impregnated  with  this  salt  should  give  acetic 
acid.  It  is  very  doubtful  to  us  whether  the 
experiment  will  produce  such  results,  which 
results,  however,  must  necessarily  take  place 
if  there  be  a  real  emission  of  gas  or  acid. 
But  if  th^re  be  no  evolution  of  either  of 
these  bodies,  in  what,  then,  does  this  myste- 
rious compound  of  the  positive  proof  con- 
sist? Must  it  be  admitted  that,  through  the 
action  of  light,  the  atomic  equivalents  of  the 
chlorine  and  acetate  of  silver  have  been 
changed ;  that  the  chloride  or  the  acid,  for 
instance,  abandoning  a  portion  of  the  silver, 
takes  to  the  remainder,  or  rather  forms  a 
peculiar  combination  with  the  vegetable  or 
animal  substance  which  they  have  imbibed  ? 
There  is  nothing  to  authorize  the  admission 
of  this  hypothesis ;  but  it  would  be  difficult 
to  prove  it  totally  chimerical.  In  fact,  who 
would  dare  affirm  that  under  the  action  of 
light,  new  combinations,  till  now  unknown, 
are  completely  impossible  ? 

"  Let  us  hope  that  science  will  at  last  pene- 
trate these  profound  arcanse  of  Nature.  The 
chemist  will  reap  glory  in  their  elucidation, 
and  photography  will  be  vastly  benefited. 
It  is  our  belief  that  positives  will  never  be 
absolutely  fixed  until  we  possess  a  thorough 
acquaintance  of  the  elements  which  consti- 
tute them." 

Transparent.  Permeable  by  the  rays  of 
light.     Bodies  which  allow  the  light  which 


falls  upon  their  surfaces  to  pass  through  them, 
are  said  to  be  transparent. 

Transparent  Colors.  Those  colors  which 
permit  the  light  to  pass  through  them,  and 
do  not  entirely  obliterate  the  substance  upon 
which  they  are  spread,  thus  giving  to  those 
parts  of  a  picture  the  natural  effects  pro- 
duced upon  the  vision. 

Transparent  Media.  Substances  which 
transmit  light. 

Transparent  Positives.  Ambrotypes ; 
positives  on  glass  taken  in  the  camera,  or 
printed  under  a  negative.  In  previous  arti- 
cles directions  are  given  for  the  production 
of  these  pictures.  (See  Ambrotype  ;  Positives 
on  Glass ;  Printing  Transparencies,  and  Lan- 
tern Slides.)  The  following  instructions  of 
Professor  Martin  for  printing  in  the  camera 
are  added.  They  contain  useful  informa- 
tion. 

"  If  the  exposure  in  the  camera  in  print- 
ing the  positive  has  been  too  prolonged,  the 
operator  should  arrest  the  development  with 
pyrogallic  acid  at  the  instant  when  there  is 
reason  to  think  that  the  shadows  will  not 
increase  in  intensity  and  when  there  is  no 
deficiency  to  details.  The  reduced  silver  in 
this  case  presents  a  reddish  hue.  The  action 
of  gold  does  not  entirely  overcome  this 
color ;  and,  if  it  be  not  injurious  to  positives 
intended  for  optical  experiments,  at  least  it 
is  not  advisable  for  these  to  be  transferred 
to  paper.  The  excess  of  exposure  is  not  the 
sole  cause  of  the  production  of  this  red 
tint;  the  presence  of  an  excess  of  acetic 
acid  in  the  pyrogallic  solution,  or  in  that  of 
the  nitrate  of  silver,  the  employment  of  a 
collodion  slightly  alkaline,  the  use  of  a  neg- 
ative too  transparent  or  too  hard,  produces 
it  equally.  It  is  not  always  easy  to  remedy 
this  defect.  As  regards  the  exposure,  it  is 
observable  that  if  it  be  insufficient  the  proof 
will  be  incomplete  in  the  lights,  and  will 
only  have  lights  and  shades  without  half- 
tones. If  we  reduce  the  quantity  of  acetic 
acid  there  is  reason  to  fear  that  the  white 
parts  will  be  insufficiently  preserved.  Under 
other  circumstances  and  by  the  employment 
of  old  collodion,  rich  in  iodide  and  in  ether, 
with  baths  containing  too  much  free  nitric 
acid,  the  reduced  silver  assumes  a  gray  tone, 
the  image,  incomplete  in  the  shadows,  is 
veiled,  and  presents  in  its  whole  aspect,  even 
after  the  action  of  the  chloride  of  gold,  a 
bluish-gray  tone  that  is  cold  and  disagree- 
able.   The  following  method  has  for  its  ob- 
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ject  the  more  certain  production  of  this  kind 
of  proof." 

"  The  collodion  should  be  a  trifle  richer  in 
iodide  and  pyroxylin  than  ordinary,  and 
the  bath  about  the  same. 

"  The  plate,  sensitized  in  the  ordinary 
way,  is  exposed  in  the  camera  for  a  rather 
shorter  time  than  when  intended  to  be  de- 
veloped with  pyrogallic  acid,  and  the  devel- 
opment is  effected  instead  by  means  of  sul- 
phate of  iron.  Silver  thus  reduced  is  white 
and  will  only  give  gray  shadows.  How  can 
we  transform  this  white  into  black  silver  ? 
By  pouring  on  the  developed  and  washed 
but  not  fixed  image  a  saturated  solution 
of  non-acid  bichloride  of  mercury,  the  re- 
duced silver  becomes  black  by  the  precipi- 
tation of  metallic  mercury.  The  proof  is 
then  carefully  washed,  and  covered  with  a 
solution  of  cyanide  of  silver  in  cyanide  of 

Sotassium.  This  solution  is  obtained  by 
issolving  48  grains  of  cyanide  of  potassium 
in  1  ounce  of  water,  and  adding  thereto  a 
sufficiency  of  a  50-grain  solution  of  nitrate 
of  silver  until  the  precipitated  cyanide  of 
silver  which  results  ceases  to  be  re-dissolved 
on  shaking  it  up.  The  liquid  after  filtration 
is  ready  for  use.  We  may  replace  the  silver 
salt  by  one  of  copper,  which  gives  the  same 
results.  Metallic  copper  which  is  thus  pre- 
cipitated is  black,  and  gives  to  the  proof  a 
tone  altogether  like  that  produced  by  the 
silver.  In  this  case  employ  the  pure  crys- 
tallized cyanide  of  potassium.  We  may  in 
like  manner  substitute  hyposulphite  of  soda 
for  cyanide  of  potassium,  and  prepare  the 
solution  in  the  same  way,  whether  with  the 
silver  or  copper  salt.  Hyposulphite  of  soda, 
which  has  served  for  fixing  negatives  de- 
veloped with  pyrogallic  acid,  and  of  which 
the  action  is  exhausted,  gives,  by  the  addi- 
tion of  silver  or  copper  salt,  good  results. 
All  the  solutions  may  be  used  over  and  over 
again,  especially  those  of  silver,  before  their 
efficiency  is  exhausted.  When  we  flow 
either  of  these  solutions  over  the  plate,  after 
the  action  of  the  mercurial  salt,  we  see  the 
blacks  assume  great  intensity ;  nothing  more 
is  necessary  than  to  wash  well  and  to  fix 
with  fresh  solution  of  hyposulphite  of  soda 
If  the  proof  is  intended  to  be  preserved  on 
the  glass,  to  serve  as  a  transparency,  it  is  onlj 
necessary  to  allow  it  to  dr^  and  to  varnish  it 
if  it  be  not  already  sufficiently  transparent. 
When  it  is  desired  to  transfer  the  proof  it 
must  be  carefully  washed  after  fixing,  and  I 


be  immersed  for  several  minutes  in  water 
acidulated  with  sulphuric  acid.  The  latter 
operation  is  necessary,  as  the  collodion  will 
have  acquired  an  excessive  adherence  to  the 
glass.  The  same  operations  are  applicable 
to  negatives  developed  with  iron,  of  which 
the  dark  parts  appear  too  gray." 

Transparent  Spots.  Thin  spots  in  the 
collodion  negative  through  which  light  is 
more  rapidly  transmitted  than  through  other 
parts,  thus  producing  black  imperfections  in 
the  positive  proof.  ,  (See  Imperfections  of  the 
Collodion  Film.) 

Transparent  Varnish.  A  varnish  un- 
mixed with  an  opaque  substance;  clear; 
transmitting  light.     (See  Varnishes.) 

Transposition.  Changing  the  position  of 
two  or  more  objects  from  right  to  left,  or 
from  above  below;  reversal.  The  transpo- 
sition of  stereoscopic  pictures  is  best  effected 
by  cutting  the  negative  through  between 
the  pictures  and  fixing  them  in  the  reversed 
position  to  a  plate  of  glass  by  means  of 
sticking  paper  around  the  edges.  This  ob- 
viates the  necessity  of  cutting  each  positive 
proof  before  mounting. 

Traumaticin.  A  solution  of  gutta-percha 
in  chloroform. 

Treble  Glass  Pictures.  (See  Stereoscopic 
Ambrotypes.) 

Trihydroxy-Benzene.    (See  Pyrogallol) 

Trimethylamine.  (CH3)3N.  An  ex- 
tremely volatile  liquid,  boiling  at  10°  C. ; 
having  a  herring-brine  smell,  from  which  it 
is  distilled.  Employed  mix  with  pyrogallol 
in  alkaline  development. 

Trimmer.  An  instrument  for  trimming 
paper  pictures,  consisting  of  a  handle  and  a 

Fig.  222. 


sharp  steel  wheel,  turnable  in  all  directions. 
The  cutting  is  done  with  the  aid  of  glass  or 
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metallic  forms.  The  invention  of  Professor 
Robinson. 

The  eneraving  illustrates  the  method  of 
using  Robinson's  revolving  trimmer  for 
trimming  prints  of  irregular  shapes.  A 
metal  guide  is  used — oval,  arched^top,  or 
other  form. 

Trimming  Prints.  Prints  of  all  kinds 
may  be  trimmed  (or  cut  to  any  desired 
shape)  when  dry  by  the  use  of  a  glass  cut- 
ting shape  of  the  size  required.  The  print 
being  laid  upon  a  smooth,  hard  surface  (zinc 
is  preferable),  the  cutting  shape  is  laid  upon 
it  and  a  sharp  knife-blade  or  "  trimmer "  is 
run  along  the  edges  of  the  shape. 

To  Trim  Prints  When  Wet.  Place  a  piece 
of  manilla  paper  on  a  smooth  board.  Lay  the 
wet  print  on  this  paper.  Place  the  glass 
guide  in  position  and  trim  with  a  sharp 
knife,  just  as  if  the  print  were  dry.  If  the 
knife  is  sharp  there  is  no  possible  danger  of 
tearing  the  edges  of  the  print. 

Triple  Dark-Slide.  A  holder  admitting  of 
three  exposures  upon  one  and  the  same 
plat€. 

Triple  Lens.  Triple  achromatic ;  an  ob- 
jective consisting  of  three  lens  systems. 
Dallmeyer's  triplet  contains  two  pairs  of 
condensing  lenses,  with  a  pair  of  diiFusing 
lenses  between.  It  is  free  from  aberration 
and  distortion,  but  much  slower  than  the 
aplanat,  which  supersedes  it.  Zeiss'  trip- 
let (aprochromat)  consists  of  two  single 
crown-glass  menisci,  with  triple  cemented 
correction-lens  of  borate  flint  glass  of  less 
diameter.  This  central  system  effects  the 
entire  spherical  and  chromatic  correction  of 
the  objective.  It  is  free  from  spherical  aber- 
ration, distortion,  and  ghost,  and  is  corrected 
for  three  different  colors  of  the  spectrum. 
View  field  or  angle,  90°.  It  is  a  universally 
useful  objective. 

Tripod.  A  three-legged  stand  for  the 
camera  for  outdoor  work.  The  legs  are  at- 
tached to  a  wooden  or  metal  head  when  in 
use,  and  may  be  separated  and  folded  to- 
gether when  not  in  use.  There  are  various 
forms  and  sizes. 

Tripod  Head.  That  part  of  the  tripod 
which  holds  the  three  legs  together  and 
upon  which  the  camera  is  fastened.  Has 
either  a  triangular  or  circular  form,  and  is 
made  of  wood  or  metal.  Mr.  D.  A.  Part- 
ridge, the  inventor  of  an  ingenious  tripod 
head,  describes  it  as  follows:  *' It  is  of 
brass,  having  three  arms,  connected  at  the 


centre  by  a  compass  joint,  so  arranged  that 
when  not  in  use  it  can  be  folded  like  a  par- 
tially closed  fan,  and  supplied  with  stops 
that  hold  the  arms  when  open  in  the  proper 


Fig.  223. 


position  for  adjusting  the  legs.  The  objec- 
tion to  a  rigid  tripod  head  is  that  it  occupies 
considerable  space  and  is  often  a  clumsy 
article  to  carry." 

Mr.  F.  S.  Smedley  describes  his  spherical 
tripod  head  (see  Fig.  224)  as  follows  : 

"  The  cuts  and  dimensions  which  I  give  are 
for  a  top  which  I  have  found  rigid  with  a 
box  &Y''  X  %Y^  or  smaller.  The  figures  and 
a  brief  description  will  enable  anyone  to 
construct  one  for  himself,  I  think.  The 
principle  is  so  old  and  so  good  that  I  do  not 
understand  why  such  tops  are  not  on  the 
photographic  market. 

"Any  set  of  tripod  legs  can  be  used  with 
this  top  by  fastening  to  their  top  ends  six 
ears  of  brass  (1^^^  x  ^^^  x  ^/^)  of  the  shape 
shown  in  1  (Fig.  224),  these  ears  to  project  Y^ 
above  top  of  leg.  Any  boy  handy  with  the 
lathe  can  turn  up  the  woodwork  either  in 
a  chuck  or  on  a  screw-centre.  Hard  wood, 
little  given  to  warping,  is  what  you  will 
want.     The  brass-work  is  simple. 

"  2  (Fig.  224),  is  a  vertical  section  through 
the  centre  of  the  top.  The  top  piece,  A,  is  a 
disk  (4^^^  X  Y^)  turned  out  on  the  bottom  as 
shown.  A  ring  of  felt,  /,  is  glued  to  its  top. 
The  camera-screw,  *S',  is  forced  through  its 
centre  and  secured  by  a  pin,  p,  drilled 
through  it.  Three  pieces  of  brass  dV^^  ^  ¥^ 
X  2^^)  bent  to  form  shown  at/,  placed  120" 
apart  around  A,  form  the  points  by  which 
the  top.  A,  rests  on  the  spherical  section,  B. 

"^  is  turned  from  two  disks  (4'^x|^^), 
glued  firmly  with  their  grain  at  right  angles 
to  avoid  warping.     Make  accurate  semicir- 
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cles  of  cardboard  with  radii  of  2^^  and  1  y^, 
to  be  used  a.s  guides  in  turning  the  outer 
and  inner  spherical  surfaces  of  B,  and  also 
the  upper  surface  of  C.  (A  sharp  penknife, 
a  bradawl,  a  hard  cabinet  mount,  and  a  short 
bar  of  wood  will  give  you  these  curves.) 
The  spherical  surfaces  all  centre  at  0,  in  the 
lower  (plane)  surface  of  B.  The  block,  C,  is 
turned  from  a  disk  |^''x2J^^,  and  is  bored 
centrally.     The  lugs  for  the  legs  are  on  the 

Fig.  224. 


under  (plane)  surface  of  B,  which  is  gouged 
out  (see  A  in  2  and  3)  to  leave  room  for  the 
ears  (1). 

"  3  shows  lower  (plane)  surface  of  B,  and 
the  way  of  making  and  attaching  one  pair  of 
these  lugs. 

"A  steel  wire  {V xl^^),  w  in  2  and  3, 
is  bent  as  shown  and  firmly  soldered  to  a 
piece  of  brass,  b  iV^  ^V^  ^ts^^)-  This  is 
fitted  to  under  surface  of  B,  and  fastened 
with  screws.  Finish  the  woodwork  against 
moisture  with  a  heavy  coat  of  shellac. 

*'  From  the  figure  it  will  now  be  seen  that 
by  loosening  the  nut,  N,  the  top,  A,  with 
camera  attached,  can  be  moved  about  20°  in 
any  direction  or  turned  to  any  point  on  the 
horizon,  while  tightening  N  will  make  the 
whole  top  rigid  at  any  point. 

"  This  has  saved  me  not  a  little  in  time  and 
temper.  I  believe  it  will  do  the  same  for 
you  if  you  will  trv  it." 

Tripod  Stand  Securer.  An  arrangement 
consisting  of  three  cross-pieces  fastened  to- 


gether in  the  middle  and  attached  between 
the  three  weights  to  prevent  them  slipping 
when  on  marble  or  smooth  ground.  Rubber 
boots,  i)laced  over  the  metal  points  of  the 
legs,  are  sometimes  used  instead.  Many 
other  additions  to  tripods  have  been  offered. 
The  dealers  offer  a  choice. 

Tripoli.  An  earthy  substance,  originally 
brought  from  Tripoli,  hence  its  name.  It 
has  a  dull  argillaceous  appearance,  but  is 
not  compact,  like  rottenstone.  It  has  a  fine 
hard  grain,  but  does  not  soften  by  water  or 
mix  with  it.  It  is  principally  silica,  and 
has  been  found  to  consist  almost  wholly  of 
the  shells  of  microscopic  animalculae.  It  is 
used  in  photography  for  cleaning  glass  and 
the  daguerrotype  plate. 

Tritnionate.  A  compound  of  trithionic 
acid  with  a  base.  Trithionate  of  soda,  one 
of  these  salts,  is  formed  in  the  toning-bath 
by  the  addition  of  an  acid  or  by  age. 

Trithionic  Acid.  One  of  the  polythionic 
series  of  acids  composed  of  three  atoms  of 
sulphur  and  five  of  oxygen. 

Tungstate  of  Sodium.  NajWO^.  Color- 
less prisms,  very  soluble  in  water,  insoluble 
in  alcohol.  Used  in  the  preparation  of  per- 
manent gold  baths. 

Turmeric.  The  root  of  the  Curcuma  longa 
and  rotunda,  a  plant  that  grows  in  the  East 
Indies.  Its  coloring  principle  is  called 
curcumin.  Turmeric  is  employed  as  a  dye 
and  as  a  test  for  alkalinity.  The  yellow 
color  given  to  test-paper  by  turmeric  is 
changed  to  a  brown  when  treated  with  an 
alkali;  it  is,  however,  less  sensitive  than 
reddened  litmus  paper,  and  is  scarcely 
affected  by  the  weaker  bases,  as  oxide  of 
silver,  and  is  therefore  less  used. 

Turpentine.  Genuine  Venice  turpentine 
is  the  product  of  the  Larix  Europcea,  but 
this  is  now  scarcely  ever  met  with  in  trade. 
That  of  the  shops  is  wholly  a  fictitious  article, 
made  as  follows:  Black  rosin,  48  pounds; 
melt,  remove  from  the  heat,  and  add  oil  of 
turpentine  2  gallons.  Oil  of  turpentine  is 
obtained  by  distilling,  with  water,  the  semi- 
fluid sap  or  pitch  called  in  commerce  crude 
turpentine,  which  exudes  from  incisions 
made  in  the  wood  of  various  species  of  pine. 
The  product  left  after  distillation  is  a  resin- 
ous solid,  popularly  termed  rosin.  Oil  of 
turpentine  is  a  thin,  colorless  liquid,  highly 
imfiammable  and  possessing  a  powerftil  odor. 
It  has  a  specific  gravity  of  86,  and  boils  at 
312°  F.    It  is  nearly  insoluble  in  water,  but 
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dissolves  freely  in  alcohol  and  ether.  Oil  of 
turpentine  is  extensively  used  as  a  solvent 
for  resins  in  the  manufacture  of  varnishes, 
in  the  preparation  of  paints,  and  in  medi- 
cine. India-rubber,  gutta-percha,  and  wax 
readily  dissolve  in  it. 

Turpentine  Oil.  CjoHie-  Colorless,  thin 
liquid,  strongly  smelling  of  rosin,  insoluble 
in  water.  Used  in  the  manufacture  of  var- 
nishes and  for  cleaning  printing-blocks  or 
cliches  in  mechanical  processes. 

Turpentine  Wax-Paper  Process.  A  pro- 
cess analogous  to  the  ''  Camphene  Wax- Paper 
Process.'"  Camphene  being  the  purer  article 
of  the  two  substances  is  undoubtedly  the 
best  solvent  for  the  wax.  (See  Camphene 
Wax-Paper  Process.) 

Typograpliic  Glass  Method.  A  glass 
plate  of  considerable  thickness  is  coated 
with  a  film  of  sensitive  bitumen,  and  when 
dry,  a  fatty  impression  is  put  upon  it  as  in 
the  transfer  process.  The  image  is  then 
dusted  over  with  metallic  powder  and  ex- 
posed until  the  bitumen  is  made  insoluble. 
Development  is  effected  with  turpentine  or 
benzole  as  usual.  The  plate  is  afterward 
etched  with  hydrofluoric  acid  to  the  required 
depth,  and  may  be  printed  from  in  a  collo- 
type press. 

T3rpogravure.  A  sensible  name  suggested 
to  designate  half-tone  relief  photo-engraved 
blocks,  which  may  be  printed  from  simulta- 
neously with  type  matter. 


U. 


Ulmin.  This  name  has  been  given  to  a 
peculiar  substance  examined  by  Klaproth, 
in  1802,  and  which  was  a  spontaneous  exu- 
dation from  the  trunk  of  a  species  of  elm 
{Ulmm  nigra).  It  has  since  been  observed 
on  many  other  trees.  When  dry,  it  is  hard, 
blackish,  resinous,  readily  soluble  in  the 
mouth,  but  insoluble  in  alcohol  and  ether. 
It  may  be  formed  artificially  by  heating 
caustic  potassa  with  wood,  by  the  action  of 
sulphuric  acid  on  vegetable  matter,  and  by 
combining  gallic  acid  with  ammonia  and 
exposing  the  compound  to  oxygen. 

umbrella  Stand.  A  tripod,  which,  when 
folded,  resembles  an  umbrella. 

Uncorrected  Lens.  Lenses  that  have  not 
been  corrected  for  spherical  or  colorific 
aberration.     (See  Lenses.) 


Under-Exposure.  A  fault  brought  about 
by  interrupting  the  action  of  light  upon  the 
sensitive  plate  in  the  camera,  when  exposing 
too  soon  for  perfect  results.  In  developing 
undeveloped  plates,  the  high-lights  alone 
appear  in  a  reasonable  length  of  time,  while 
the  shadows  hang  back  till  the  high-lights 
have  become  too  dense.  Such  negatives  are 
harsh  and  chalky.     (See  Reducers,  etc.) 

Uneven  Surfaces.  Convex,  concave,  or 
undulating  surfaces.  On  such  surfaces  it  is 
difficult  to  obtain  photographic  impressions. 

Universal  Cement.  This  may  be  used  for 
many  purposes  in  photography,  and  is  thus 
made:  Take  curdled  skimmed  milk,  press 
out  the  whey,  break  the  curd  in  small  pieces, 
dry  it,  and  grind  it  in  a  coffee-mill  or  mortar. 
Take  10  ounces  of  this  dry  curd,  1  ounce  of 
fresh  burnt  quicklime,  and  2  scruples  of  cam- 
phor. Mix  the  whole  intimately,  and  preserve 
in  small  wide-mouth  bottles,  closely  corked. 
When  it  is  to  be  used,  mix  it  with  a  little 
water,  and  apply  it  immediately. 

Universal  Developer.  A  developer  which 
is  said  to  give  clear,  crisp  negatives  with 
many  different  brands  of  gelatine  dry  plates 
of  all  rapidities  is  as  follows : 


A.  Hydroquinone     . 
Bromide  of  Potassium 
Sulphite  of  Soda  . 
Water  to  make     . 

B.  Soda  Hydrate 
Water    .       .       .       . 


160  grains. 
30      " 

2  oz.  (avoir.) 
20  ounces. 

100  grains. 
20  ounces. 


For  use,  take  equal  parts  A  and  B. 

Universal  Lens-rlange.  A  separate  lens- 
flange  having  an  inner  construction  of  mov- 
able metal  sheaths,  by  means  of  which  the 
opening  of  the  flange  may  be  enlarged  or 
reduced  to  securely  hold  lens-tubes  of  vary- 
ing diameter. 

Unsized  Paper.  Paper  unprepared  with 
size  and  more  or  less  porous.  It  is  recom- 
mended by  some  for  photographic  purposes, 
but  it  is  not  so  good  as  that  which  is  sized. 

Uran-Glass.  Glass  colored  yellow  with 
oxide  of  uranium ;  possesses  fluorescence. 

Uranic  Oxides.  The  principal  uranic 
oxides  are:  I.  Peroxide  of  Uranium,  which 
is  precipitated  as  a  yellow  hydrate  when  a 
pure  alcohol  is  added  to  a  solution  of  per- 
nitrate  of  uranium  and  as  a  carbonate  when 
carbonates  are  used.  It  is  soluble  in  alka- 
lies in  excess,  acting  the  part  of  a  feeble 
acid.  II.  Protoxide  of  Uranium,  which  is 
characterized    by  its  green    color.      With 
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prussiate  of  potash  the  salts  of  protoxide  of 
uranium  yield  a  reddish-brown  precipitate 
resembling  prussiate  of  copper,  and  with  in- 
fiision  of  galls  a  brown  one.  The  uranic 
oxides  are  now  used  in  photography  for 
printing  purposes. 

Uranium.  A  metal  discovered  in  1789, 
and  named  alter  the  planet  uranus,  which 
was  discovered  about  the  same  time.  A 
somewhat  rare  metal  obtained  from  an  ore 
called  pitchblende.  By  treating  this  ore 
with  nitric  acid,  uranium  nitrate  U02(N03)2 
-f  GHjO  is  obtained  in  the  form  of  light  yel- 
low crystals. — Harrison. 

The  salts  of  uranium  are  chiefly  used  in 
the  processes  of  photography  for  printing, 
intensification,  and  the  toning  of  trans- 
parencies. The  theory  of  their  manipulation 
IS  analogous  to  that  given  for  the  ferric  salts ; 
in  presence  of  organic  matter  uranium  nitrate 
is  reduced  by  the  action  of  light  to  the  ura- 
nous  state,  and  is  developable  similarly  to 
the  salts  of  iron. 

Printing.  If  suitable  photographic  paper 
is  floated  for  five  minutes  on  a  bath  com- 
posed of 

Uranium  Nitrate       ....    80  grains. 
Distilled  Water 1  ounce. 

and  when  dry,  exposed  to  sunlight  under  a 
negative,  an  image  visible  only  in  its  chief 
details  is  obtained.  If  the  exposed  picture 
is  immersed  in  a  solution  of  nitrate  of  silver 
a  black  image  results  from  the  precipitation 
of  metallic  silver  upon  the  uranous  oxide. 
In  this  case  the  silver  acts  as  a  developing 
agent,  and  the  image  must  be  fixed  in  a  weak 
solution  of  hypo  soda.  If,  however,  the 
nitrate  of  silver  is  mixed  with  the  uranium 
in  the  sensitizing  bath,  we  obtain  a  direct 
print-out  paper,  which  only  needs  to  be  fixed 
in  weak  hypo-soda  solution  and  washed  to 
be  permanent.  Abney  recommends  devel- 
opment with  potassium  cyanide,  after  which 
thorough  washing  in  acidulated  water  fixes 
the  print.  Gold  or  platinum  may  also  be 
used  as  toning  agents,  and  a  variety  of  tones 
be  thus  obtained. 

To  obtain  black  tones  on  albumen  paper 
the  following  formula  is  advised : 

Borax IJ^  drachms. 

Uranium  Nitrate        ...     4  grains. 
Chloride  of  Gold        .              .3 
Water  24  ounces. 

The  gold  and  uranium  must  be  neutralized 
before  mixing,  and  the  bath  should  be  made 


up  24  hours  before  use.    This  bath  works 
best  at  a  temperature  of  60  or  70°  Fahr. 

Intemification.  The  use  of  uranium  nitrate 
as  an  intensifier  was  first  suggested  by  Selle, 
of  Potsdam.  Herr  E.  Vogel  suggests  the 
subjoined  formula : 

(1)  Nitrate  of  Uranium    .       .       .15  grains. 
Distilled  Water   ....      4  ounces. 

(2)  Ferricyanide  of  Potassium        .    15  grains. 
Distilled  Water    ....     4  ounces. 

For  use,  take 

50  Parts  No.  1. 

10  or  12  parts  Glacial  Acetic  Acid. 

50  Parts  No.  2. 

This  solution,  kept  in  a  dark-brown  bottle, 
may  be  used  again  and  again.  The  negative, 
well  washed  or  dry,  is  immersed  in  the  solu- 
tion, and  the  dish  is  continuously  rocked 
during  the  operation.  Alter  intensification 
the  negative  should  again  be  thoroughly 
washed. 

To  reduce  an  intensified  negative,  locally 
or  otherwise,  apply  with  a  brush  weak  am- 
moniacal  solution  (1  part  ammonia  at  96°  in 
20  parts  water).  The  intensification  fades 
wherever  the  ammoniacal  solution  is  applied, 
and  various  efiects  may  thus  be  secured. 

Toning  Lantern  Slides  with  uranium  nitrate 
is  effected  as  follows.  Make  up  the  subjoined 
solutions : 

(1)  Uranium  Nitrate  ....       1  part. 
Water 100  parts. 

If  the  solution  is  turbid,  filter  until  clear. 

(2)  Ferricyanide  of  Potassium       .  1  part. 
Water 100  parts. 

(3)  Ferrichloride        ....  1  part. 
Water 10  parts. 

The  slide  to  be  toned  should  be  developed 
as  usual,  or  until  it  looks  somewhat  flatter 
than  is  desired  when  finished;  fix  and 
thoroughly  wash  as  usual.  To  obtain  blue 
tones  immerse  it  in  equal  parts  1  and  2  until 
very  dense.  Rinse  and  again  immerse  in  1 
part  No.  3  and  5  parts  water,  for  five  minutes. 
Wash  and  dry.  Other  tones  are  attainable 
by  modifications  similarly  effected. 

Uranium  Printing  Process.  A  photo- 
graphic process  in  which  the  salts  of  uranium 
take  the  place,  partially  or  wholly,  of  nitrate 
of  silver.  Several  formulae  are  recommended 
for  this  process. 

I.  Niepce  de  St.  Victor's  Process.  Prepare 
the  paper  with  a  solution  of  the  nitrate 
of  uranium ;  strength,  10  per  cent.  Leave 
the  paper  for  15  or  20  seconds  upon  the  solu- 
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tion,  and  dry  in  the  dark.  If  dried  before 
the  fire  it  becomes  more  sensitive  to  light. 
The  paper  may  be  prepared  several  days  in 
advance.  The  exposure  in  the  pressure- 
frame  varies  according  to  the  intensity  of  the 
negative  and  strength  of  the  light,  from  3  to 
10  minutes  in  sunshine,  and  from  1  to  2 
hours  in  the  shade.  On  removal  from  the 
pressure-frame,  wash  the  print  for  a  few  sec- 
onds in  hot  water ;  then  immerse  it  in  a  solu- 
tion of  prussiate  of  potash  of  the  strength  of 
2  per  cent. ;  in  a  few  minutes  the  print  de- 
velops of  a  beautiful  red  color.  Wash  in 
several  waters,  until  the  water  is  clear,  then 
hang  up  to  dry.  To  tone  this  red  print,  put 
it  into  a  solution  of  perchloride  of  iron, 
strength  about  5  per  cent.,  and  to  '^hich  1 
per  cent,  of  pure  hydrochloric  acid  is  added. 
In  a  few  minutes  the  print  becomes  green- 
black.  Then  remove  it  and  wash  it  in  pure 
water,  in  which  it  takes  a  •beautiful  black 
tone,  which  it  keeps  when  dry.  The  black  is 
more  or  less  intense  according  to  the  size  of 
the  paper.  You  must  not  leave  it  too  long 
in  water,  particularly  if  it  is  a  little  alkaline, 
because  the  print  takes  a  reddish  tone ;  the 
reason  of  which  is  that  ammoniacal  water 
turns  the  print  red,  while  acid  water  turns  it 
blue.  The  red  proof  may  be  colored  green 
by  means  of  nitrate  of  cobalt,  and  under  the 
influence  of  heat  you  obtain  a  very  intense 
green.  Unfortunately,  this  color  loses  much 
of  its  brilliancy  by  hydrotation,  and  particu- 
larly by  light.  Sulphate  of  iron,  as  a  fixing 
agent,  ends  by  turning  it  blue,  which  is  not 
the  case  if  you  employ  perchloride  of  iron 
without  adding  hydrochloric  acid.  The  iron 
solution  should  be  weak,  and  the  print  should 
be  left  a  short  time  in  it,  and  well  washed  in 
pure  water,  and  dried  before  the  fire.  It 
remains  then  of  a  beautiful  green  color. 

II,  Mr.  William  Clark's  Process,  This  new 
process  of  photography  consists  in  taking  a 
sheet  of  paper  which  has  been  kept  in  the 
dark  for  a  number  of  days.  This  paper  must 
be  immersed  in  a  solution  of  azotate  of  uran- 
ium, until  the  tint  is  of  a  nice  straw  color, 
and  after  it  is  dried,  kept  in  obscurity. 
When  it  is  desired  to  operate  with  this  sheet 
of  paper,  it  is  covered  by  a  negative,  exposed 
to  the  sunlight  for  fifteen  minutes;  then 
withdrawn  and  treated  with  a  6  per  cent, 
solution  of  azotate  of  silver,  when  a  print  of 
a  chestnut  color  is  developed.  To  fix  this 
print  it  suffices  to  wash  it  in  pure  water.  If 
after  having  washed  the  print  it  is  desired  to 


transform  it  into  a  black  tint,  it  must  be 
treated  in  a  solution  of  chloride  of  gold  of 
about  ^^  per  cent,  and  again  washed  in  pure 
water.  It  may  be  also  rendered  black  by 
putting  it  into  a  solution  of  bichloride  of 
mercury  for  a  few  minutes;  then  wash  in 
pure  water  and  place  on  solution  of  azotate 
of  silver  until  the  desired  degree  of  black- 
ness is  obtained ;  wash  again  in  pure  water. 
Chloride  of  gold  may  be  substituted  for  the 
azotate  of  silver,  in  which  case  the  print  will 
be  of  a  blue-black  color.  Or,  after  the  sheet 
impregnated  with  the  salt  of  uranium  has 
been  exposed  to  the  light,  the  image  may  be 
instantaneously  obtained  by  treating  it  with  a 
solution  of  chloride  of  gold ;  in  this  case  the 
print  has  a  very  dark-blue  tint ;  it  is  finally 
washed  in  pure  water.  The  solution  of  azo- 
tate of  uranium  may  be  replaced  by  a  solu- 
tion of  tartaric  acid,  or  of  citric  acid,  or  of 
oxalic  acid,  or  of  sulphate  of  alumina,  or  of 
citrate  of  iron,  or  of  arsenious  acid,  or  of 
neutral  tartrate  of  potash,  and  of  lactic  acid  ; 
all  of  which  substances  having  much  the 
same  properties  as  the  salts  of  uranium,  but 
they  will  not  produce  the  indelible  impres- 
sion as  by  the  salts  of  uranium.  Positive 
proofs  on  glass  may  also  be  obtained  by 
replacing  the  albumen  with  gum  containing 
azotate  of  uranium,  and  developing  with 
either  chloride  of  gold  or  azotate  of  silver, 
submitting  the  paper  to  light  sufficiently 
long  to  allow  of  instantaneous  development. 

III.  Albumenize  a  sheet  of  paper,  omit- 
ting the  salt,  and  hang  it  up  to  dry.  Float 
the  back  of  it  upon  hot  water  to  coagulate 
the  albumen,  and  again  dry.  Float  it  upon 
a  strong  solution  of  nitrate  of  uranium,  and 
dry  it  in  the  dark.  Expose  it  in  the  pressure- 
frame  under  a  negative  for  about  the  same 
length  of  time  as  for  an  ordinary  print,  and 
develop  by  immersing  in  a  20-grain  solution 
of  nitrate  of  silver,  which  may  be  used  a 
great  number  of  times ;  then  wash  it  well  in 
cold  water,  and  lastly  in  boiling  water,  and 
immerse  it  in  a  very  weak  bath  of  bromide  of 
potassium ;  then  wash  again  to  remove  the 
bromide,  dry  and  the  print  is  finished. 

IV.  M.  de  Brebisson^s  Process.  Prepare  the 
paper  with  a  solution  of  186  grains  of  nitrate 
of  uranium  to  3^  ounces  of  water.  Immerse 
the  sheet  for  five  minutes,  and  pin  it  up  by 
one  comer  to  dry.  Expose  under  a  clear 
negative  to  very  strong  light,  somewhat 
longer  than  for  a  silver  print.  Develop  with 
a  solution  of  62  grains  of  nitrate  of  silver  to 
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3J  ounces  of  water.  This  bath  will  serve 
until  it  is  quite  exhausted.  Tone  with  chlo- 
ride of  gold  solution  of  1  per  cent,  added  to 
water  in  the  proportion  of  5  drachms  of  the 
solution  to  7  ounces  of  water.  Finally  wash 
in  several  waters,  fix  in  a  bath  of  fresh  hypo- 
sulphite of  soda,  strength  8  per  cent.  (40 
grains  to  the  ounce),  and  wash  again  thor- 
oughly. 

V.  Mr.  Handrif's  Process.  First  prepare 
the  paper  with  gelatine  and  nitrate  of  uran- 
ium; dry;  expose  in  the  sun  from  1  to  15 
minutes.  The  picture,  faintly  visible,  is  then 
intensified  with  aceto-nitrat«  of  silver  of  the 
usual  strength  for  paper  negatives ;  in  30  or 
40  seconds  all  the  details  should  appear.  The 
print  is  then  placed  upon  the  surface  of  the 
following  bath : 

Water 100  parts. 

Protosulphate  of  Iron              .       .       6     " 
Acetic  Acid 4     " 

Tone  in  a  bath  of  chloride  of  gold,  strength 
^  grain  to  the  ounce  of  water,  after  washing; 
wash  again  thoroughly,  and  dry.  The  iron- 
bath  is  very  energetic,  and  the  print  must  be 
washed  when  placed  in  it.  (See  Nitrate  of 
Uranium  Process.) — H.  H.  Snelling. 

Uranous  Nitrate,  or  Azotate.  This  is 
formed  by  exposing  nitrate  of  uranium  to  the 
action  of  light.  Reduces  silver,  gold,  and 
platinum  solutions. 

Urate  of  Ammonia.  Urate  of  ammonia 
is  a  natural  secretion,  found  in  large  quanti- 
ties in  the  urine  of  birds  of  prey,  in  human 
urine,  and  very  nearly  in  a  pure  state  in  the 
solid  urine  of  the  boa-constrictor. 

Urea.  A  crystalline,  colorless,  transparent 
substance  found  in  urine. 

Uric  Acid.  An  acid  contained  in  the  urine 
of  man  and  of  certain  animals,  also  in  the  ex- 
crement of  serpents  and  several  birds  of  prey. 


Valency.  The  combining  power  of  ele- 
ments is  called  valency,  but  the  more  common 
term  is  "atomicity." 

Valve  Tap.  The  following  diagram  will 
explain  it.  1  and  2,  Fig.  225,  represent  pieces 
of  wood  hollowed  out  inside  and  rounded 
outside,  made  to  fit  together.  3  shows  them 
fitted  together  in  an  India-rubber  tube  reach- 
ing from  a  water-tank.     By  pressing  the 


wood,  outside  the  tube,  between  the  finger 
and  thumb,  the  valve  opens,  and  a  thin 

Fio.  225. 


stream  of  water,  suitable  for  washing  a  plate, 
flows  steadily,  and  ceases  when  the  pressure 
is  removed. 

Vanadium.  This  metal  forms  four  com- 
pounds with  oxygen,  and  thus  furnishes  four 
series  of  salts,  which  are  of  little  importance 
in  photography.  Messrs.  Lumi^re  Bros., 
after  an  exhaustive  series  of  experiments, 
have  produced  an  energetic  de-^reloper  by 
reducing  vanadic  acid  by  zinc  in  sulphuric 
acid.  An  alcoholic  solution  of  vanadic  chlo- 
ride spread  over  gelatinized  paper  gives  a 
surface  feebly  sensitive  to  light,  which  may 
be  intensified  and  fixed.  The  yellow  solu- 
tion of  potassic-vanadic  tartrate  admits  of  the 
preparation  of  a  very  sensitive  photographic 
paper,  but  the  image  obtained  is  feeble. 

vamisll.  To  render  negatives  and  posi- 
tives on  glass,  paper,  or  other  supports  im- 
pervious to  the  action  of  the  air,  damp,  or 
changes  of  temperature,  it  is  advisable  to 
coat  them  with  a  varnish  composed  gener- 
ally of  a  resinous  substance  dissolved  in  a 
volatile  liquid,  or  collodion,  or  India-rubber 
in  solution.  The  subjoined  formulary  in- 
cludes sufficient  for  almost  all  photographic 
purposes : 

Varnishes  to  be  Applied  to  Heated  Negatives, 


Orange  Shellac 
Sandarac    . 
Canada  Balsam 
Oil  of  Lavender 
Methylated  Alcohol 


Bleached  Lac 
Alcohol 
Camphor    . 


2  ounces. 

2  " 
60  grains. 

1  ounce. 
16  ounces. 

4  '« 
20  " 
J^  ounce. 
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Varnishes  which  are  Applied  to  Cold  Negatives. 

Amber 1  ounce. 

Chloroform  or  Benzole    .       .       .16  ounces. 

Amyl  Acetate 10  ounces. 

Pyroxylin 144  grains. 

Sandarac 40  ounces. 

Dammar 40     " 

Benzole 1  ounce. 


Matt  Varnishes  for  Positives  on  Glass. 

Make  a  solution  of  white  wax  in  ether  and 
apply  to  the  positive. 

Sandarac 1  ounce. 

Alcohol 6  ounces. 

Dissolve  and  add  1 J  drachms  of  castor  oil. 

Benzole 90  parts. 

Alcohol 10     " 

Gum  Dammar 8     " 

First  dissolve  the  gum  dammar  in  alcohol 
and  then  add  the  benzole.  This  varnish  is 
of  course  inflammable. 

Varnishes     for    Amhrotypes     or     Backing 
Positives. 

Asphaltum %  ounce. 

Canada  Balsam         .       .       .       .1       " 
Turpentine 1       " 

Asphaltum %  ounce. 

Masticated  Rubber  .       .       .       .15  grains. 
Benzole 1  ounce. 

Retouching  Varnishes. 

Dissolve  gum  dammar  in  turpentine  until 
a  consistence  of  thin  cream  is  secured.  To 
thin  this  solution,  add  turpentine ;  to  thicken, 
leave  the  bottle  uncorked  for  a  day  or  two. 

Sandarac    .       .       .       .       .       .1  ounce. 

Castor  oil 80  grains. 

Alcohol Bounces. 

First  dissolve  the  sandarac  in  the  alcohol, 
and  then  add  the  oil. 

Varnish  to  Render  Films  Transparent. 

White  Paraffin  Wax         ...     6  ounces. 
Petroleum  Spirit       .       .       .       .     2     '* 

Ardi- Halation  Varnishes. 

Aurine 2  grains. 

Plain  Collodion        ....     1  ounce. 

Powdered  Burnt  Sienna  ...  1  ounce. 

Gum  Arabic 1  ounce. 

Glycerine 2  drachms. 

Water 10  ounces. 

Shake  well  before  using. 


Colorless  and  Transparent  Varnish. 

Copal  (soft) 1  part. 

Benzine 10  parts. 

To  be  used  cold.  (See  further  details  follow- 
ing.) 

Varnish.  A  solution  of  resinous  matter 
which,  when  spread  thin  upon  the  surface 
of  a  solid  body,  becomes  dry,  and  forms  a 
glossy,  transparent  coating,  impervious  to 
air  and  moisture.  Varnishes  may  be  divided 
into  two  kinds,  viz.,  spirit  and  oil  varnishes. 
Concentrated  alcohol  is  used  as  the  solvent 
in  the  former ;  and  fixed  or  volatile  oils,  or 
mixtures  of  the  two,  for  the  latter.  The  sp, 
gr.  of  alcohol  for  the  purpose  of  making  var- 
nishes should  not  be  greater  than  0.820. 
Camphor  is  often  dissolved  in  it  to  increase 
its  solvent  powers.  The  oil  of  turpentine, 
which  is  the  essential  oil  chiefly  employed, 
should  be  pure  and  colorless. 

Pale  drying  linseed  oil  is  the  fixed  oil  gen- 
erally used  for  varnishes,  but  poppy  and  nut- 
oil,  benzole,  and  naphtha  are  occasionally 
employed.  Among  the  substances  dissolved  in 
these  menstrua  are  copal,  mastic,  lac,  elemi, 
sandarac,  anime,  benzoin,  dammar,  and 
amber  to  impart  body,  and  lastic,  gamboge, 
turmeric,  saffron,  annotto  and  Socotrine  aloes 
to  give  a  yellow  color;  dragon's  blood  to 
give  a  red  tinge;  asphaltum  to  give  a  black 
color  and  body ;  caoutchouc  to  impart  body, 
toughness  and  elasticity.  In  the  prepara- 
tion of  spirit  varnishes  care  should  be  taken 
to  prevent  the  evaporation  of  the  alcohol  as 
much  as  possible,  and  also  to  preserve  the 
portion  that  evaporates.  On  the  large  scale 
a  common  still,  mounted  with  its  head  con- 
nected with  a  proper  refrigerator,  should  be 
employed.  The  capital  should  be  furnished 
with  a  stufling-box,  to  permit  of  the  passage 
of  a  vertical  stirring  rod,  connected  with  a 
stiver  at  one  end  and  a  working  handle  at 
the  other.  The  gum  and  spirits  being  intro- 
duced, and  the  head  of  the  still  closely  fitted 
on  and  luted,  heat  (preferably  that  of  steam 
or  water-bath)  should  be  applied  and  the 
spirit  brought  to  a  boil,  when  the  heat 
should  be  partially  withdrawn  and  agitation 
continued  until  the  gum  is  dissolved.  The 
spirit  which  has  distilled  over  should  be 
then  added  to  the  varnish,  and,  after  thor- 
ough mixture,  the  whole  should  be  run  off 
through  a  silk-gauze  sieve  into  stone  jars, 
which  should  immediately  be  corked  down, 
and  set  aside  to  clarify.     On  a  small  scale, 
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spirit  varnishes  are  best  made  by  maceration 
in  close  bottles.  In  order  to  prevent  the 
agglutination  of  the  resin,  it  is  often  advan- 
tageously mixed  with  clear  silicious  sand  or 
powdered  glass,  by  which  the  surface  is  much 
increased  and  the  solvent  power  of  the  men- 
struum promoted. 

In  the  manufacture  of  oil  varnishes,  one  of 
the  most  important  points  is  good  drying  oil. 
Linseed  oil  for  this  purpose  should  be  pale, 
limpid,  brilliant,  scarcely  odorous,  and  mel- 
low and  sweet  to  the  taste.  On  a  large  scale, 
100  gallons  of  such  oil  are  put  into  an  iron 
or  copper  boiler,  of  the  capacity  of  150 
gallons,  and  gradually  heated  to  a  gentle 
simmer  for  two  hours  to  expel  moisture ;  the 
scum  is  then  carefully  removed  and  14 
pounds  of  real  litharge,  12  pounds  of  red-lead, 
and  8  pounds  of  powdered  amber  (all  care- 
fully dried  and  free  from  moisture),  are 
gradually  sprinkled  in;  the  whole  is  then 
kept  well  stirred,  to  prevent  the  criers  sink- 
ing to  the  bottom,  and  the  boiling  is  con- 
tinued at  a  gentle  heat  for  three  hours 
longer ;  the  fire  is  next  withdrawn  and  in 
twenty-four  to  thirty-six  hours  the  scum  is 
carefiilly  removed  and  the  clear  supernatant 
oil  is  decanted.  This  forms  the  best  boiled 
or  drying  oil.  In  the  preparation  of  oil 
varnishes  the  gum  is  melted  as  rapidly  as 
possible,  without  discoloring  or  burning  it; 
and  when  completely  fused,  the  oil,  also 
heated  to  nearly  the  boiling-point,  is  poured 
in,  after  which  the  mixture  is  boiled  till  it 
appears  perfectly  homogeneous  and  clear 
like  oil,  when  the  heat  is  raised  and  the 
driers  (if  any  be  used)  gradually  and  cau- 
tiously scattered  in  and  the  boiling  con- 
tinued, constantly  stirring  for  three  or  four 
hours,  or  till  a  little  when  cooled  on  a 
palette-knife  feels  strong  and  stringy  be- 
tween the  fingers.  The  whole  is  next 
allowed  to  cool  considerably ;  but  while  still 
quite  fluid,  the  turpentine,  previously  made 
moderately  hot,  is  cautiously  added  and  the 
whole  thoroughly  incorporated.  The  var- 
nish is  then  run  through  a  filter  or  sieve  into 
stone  jars  and  set  aside  to  clarify  by  sub- 
sidence. When  no  driers  are  used,  the 
mixture  of  oil  and  gum  is  boiled  till  it  runs 
perfectly  clear,  when  it  is  removed  from  the 
fire,  and,  after  it  has  cooled  a  little,  the  tur- 
pentine is  added  as  above.  It  is  generally 
conceived  that  the  more  perfectly  the  gum 
is  fused,  or  "run,"  as  it  is  called,  the  greater 
and  stronger  will  be  the  product;  and  the 
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longer  the  boiling  of  the  gum  and  oil  sub- 
stance is  continued,  within  moderation,  the 
freer  the  varnish  will  work  and  cover  when 
made.  An  excess  of  heat  renders  the  var- 
nish "stringy"  and  injures  its  flowing  quali- 
ties. For  pale  varnishes,  as  little  heat  as 
possible  should  be  employed  throughout  the 
whole  process.  The  use  of  too  much  driers 
injures  the  brilliancy  and  transparency  of 
the  varnish.  From  the  inflammable  nature  of 
the  materials  of  which  varnishes  are  com- 
posed, their  manufacture  should  be  only 
carried  on  in  a  detached  building,  built  of 
uninflammable  material.  When  a  pot  of 
varnish  takes  fire  it  is  most  easily  ex- 
tinguished by  covering  it  with  a  piece  t>f 
stout  woollen  carpeting,  which  should  be 
always  kept  ready  for  the  purpose. 

The  qualities  in  varnishes  necessary  for 
photographic  purposes  are  extreme  hardness, 
perfect  transparency ;  when  for  negatives  or 
paper  positives,  smoothness,  limpidity,  pene- 
tration, and  non-contractibility ;  and  no 
liability  of  cracking  from  any  cause  what- 
ever. In  regard  to  the  gums  used  it  is  well 
known  that  some  contain  in  themselves  a 
natural  tendency  to  crack,  and  these  conse- 
quently should  never  be  used  for  negativies 
or  positives  without  the  addition  of  some 
other  gum  or  gums  which  may  counteract 
this  tendency.  All  gums  that  swell  up  in 
water  like  glue  are  liable  to  produce  a  crack- 
ing varnish.  Of  the  varnishes  which  follow 
those  marked  P  are  the  best  for  photographic 
purposes.    (See  Varnishing.) — H.  H.  Snelling. 

Varnish,  Albumen.  (P.)  To  100  parts  of 
albumen  add  10  parts  of  clear  honey  and  IJ 
parts  iodide  of  potassium,  using  a  little  yeast 
to  ferment  the  mixture.  After  fermentation 
the  liquid  must  be  filtered  and  stored  in  4  or 
6-ounce  bottles,  well  corked,  and  avoid  long 
exposure  to  air  of  bottles  in  use.  This  is  a 
good  varnish  for  negatives,  and  can  be  spread 
on  the  cold  plate,  but  after  spreading  and 
drying  it  must  be  dipped  into  the  ordinary 
aceto-nitrate  bath,  washed  immediately  and 
then  immersed  in  hyposulphite  of  soda.  A 
final  washing  concludes  the  operation. 

Varnish,  Amber.  1.  Amber,  pale  and 
transparent,  1^  pounds  ;  fuse  ;  add  hot  clari- 
fied linseed  oil,  2  quarts  ;  boil  till  it  strings 
strongly,  cool  a  little,  and  add  oil  of  turpen- 
tine, 1  gallon.  This  varnish  is  pale  as  copal ; 
soon  becomes  very  hard  and  is  the  most 
durable  of  oil  varnishes. 

2.  Amber,  1  pound ;  melt,  add  Scio  tur- 


VARN 


418 


VARN 


pontine,  pound  ;  transparent  white  resin,  2 
ounces ;  hot  linseed  oil,  1  pint ;  and  after- 
ward oil  of  turpentine,  quantity  sufficient  as 
above. 

3.  Melt-ed  amber,  4  ounces  ;  hot  boiled  oil, 
1  quart;  as  before. 

4.  Very  pale  transparent  amber,  4  ounces ; 
clarified  linseed  oil  and  oil  of  turpentine,  of 
each  1  pint ;  as  before.  These  varnishes  are 
suitable  for  almost  any  purpose.     (See  Nega- 

.  live  Varnish.) 

Varnish,  feitumen.  (See  Asphaltum.) 
Varnish,  Black.  1.  Black  Amber.  Am- 
ber, 1  pound;  fuse,  add  hot  drying  oil,  ^ 
pint;  powdered  black  rosin  and  asphaltum, 
of"  each,  3  ounces ;  when  properly  incorpo- 
rated and  considerably  cooled,  add  oil  of 
turpentine,  1  pint. 

2.  Black  Japan.  Naples  asphaltum,  2 
pounds;  dark  gum  anime,  5  ounces;  fuse, 
add  linseed  oil,  2  quarts;  boil,  add  dark 
gum  amber,  7  ounces,  previously  fiised  and 
boiled  with  1  pint  linseed  oil ;  add  drier,  boil 
for  two  hours,  withdraw  the  heat,  and  thin 
down  with  oil  of  turpentine. 

3.  (P.)  Dissolve  caoutchouc,  J  drachm,  in 
mineral  naphtha,  10  ounces ;  add  asphaltum, 
4  ounces.     Apply  heat  if  necessary. 

4.  Armstrong's.  (P.)  Break  up  into  small 
particles,  black  sealing-wax,  and  pour  on  it  a 
sufficient  quantity  of  spirits  of  wine  to  make 
the  requisite  thickness ;  place  the  vessel 
containing  the  ingredients  in  hot  water,  and 
stir  occasionally  with  a  glass  rod ;  in  a  short 
time  the  sealing-wax  will  be  melted,  and  the 
varnish  ready  for  use.  By  mixing  red  seal- 
ing-wax with  it  you  obtain  the  rich  brown  of 
albumen  prints. 

5.  (P.)  In  1  pint  of  asphaltum  varnish  melt 
and  thoroughly  incorporate  ^  ounce  best 
white  wax. 

6.  (P.)  Make  lamp-black  into  a  paste  with 
turpentine,  and  dissolve  it  to  the  required 
consistence  as  required.  This  is  the  stopping- 
out  varnish  of  the  engraver. 

Varnish,  Collodion  Transfer.  (See  Trans- 
fer Varnish.) 

Varnish,  Copal.  1.  (P.)  Oil  of  turpentine, 
1  pint;  set  the  bottle  in  a  water-bath,  and 
add,  in  small  portions  at  a  time,  3  ounces  of 
powdered  copal  that  has  been  previously 
melted  by  a  gentle  heat  and  dropped  into 
water ;  in  a  few  days  decant  the  clear  part ; 
it  dries  slowly,  but  is  very  pale  and  durable. 

2.  Pale,  hard  copal,  2  pounds ;  fuse,  add 
hot  drying  oil,  1  pint;    boil  in  hot  water 


bath,  and  thin  with  oil  of  turpentine,  3  pints. 
Very  pale,  dries  hard  in  twelve  to  twenty- 
four  hours.     Used  for  paintings. 

3.  Clearest  and  palest  African  copal,  8 
pounds;  fuse,  add  hot  and  pale  drying  oil, 
2  gallons  ;  boil  till  it  strings  strongly,  cool  a 
little,  and  thin  with  hot  rectified  oil  of  tur- 
pentine, 3  gallons,  and  immediately  strain 
into  the  store  can.  Very  fine;  used  for 
pictures. 

4.  Coarsely  powdered  copal  and  glass,  of 
each,  4  ounces ;  alcohol  at  90°,  1  pint ;  cam- 
phor, ^  ounce;  heat  it  in  a  water-bath  so 
that  the  bubbles  may  be  counted  as  they 
rise,  observing  frequently  to  stir  the  mix- 
ture :  when  cold  decant  the  clear  porti(m. 

Varnish,  Crystal.  1.  (P.)  Genuine  pale 
Canada  balsam  and  rectified  oil  of  turpentine, 
equal  parts ;  mix,  place  the  bottle  in  warm 
water,  agitate  well,  set  it  aside  in  a  moder- 
ately warjji  place,  and  in  a  week  pour  off"  the 
clear  portion.  Used  for  maps,  prints,  draw- 
ings, and  other  articles  of  paper,  and  also  to 
prepare  tracing-paper  and  to  transfer  en- 
gravings. 

2.  Mastic,  3  ounces ; 
solve. 

Varnish,  Dammar. 
Varnish.) 

Varnish,  Etching, 
wax,  2  ounces ;  black  and  Burgundy  pitch, 
of  each,  ^  ounce ;  melt  together,  add,  by  de- 
grees, powdered  asphaltum,  2  ounces ;  and 
boil  until  a  drop  taken  out  on  a  plate  will 
break  when  cold  by  being  doubled  two  or 
three  times  between  the  fingers ;  it  must 
then  be  poured  into  warm  water  and  made 
into  balls  for  use. 

2.  Callofs  Hard.  Linseed  oil  and  mastic, 
of  each,  4  ounces ;  melt  together. 

3.  Callofs  Soft.  Linseed  oil,  4  ounces; 
gum  benzoin  and  white  wax,  of  each,  i 
ounce ;  boil  down  one-third. 

Varnish,  Flexible.  1.  India-rubber  in 
shavings,  1  ounce;  mineral  naphtha,  2  pounds; 
digest  at  a  gentle  heat  in  a  close  vessel  until 
dissolved ;  then  strain. 

2.  India  rubber,  1  ounce;  drying  oil,  1 
quart ;  dissolve  by  as  little  heat  as  possible, 
and  stir  constantly ;  then  strain. 

3.  Linseed  oil,  1  gallon ;  dried  with  cop- 

f)eras  and  sugar  of  lead,  of  each  3  ounces ; 
itharge,  8  ounces ;  boil  with  constant  agita- 
tion until  it  strings  well,  then  cool  slowly, 
and  decant  the  clear  portion  when  settled. 
If  too  thick,  thin  it  with  quick-drying  lin- 


alcohol,  1  pint ;  dis- 
(P.)  (See  Dammar 
1.  Laivrence's  white 
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seed  oil.  All  the  above  are  used  for  balloons, 
gas-bags,  etc. 

Varnish  for  Gilded  Articles.  Gum-lac  in 
grains,  gamboge,  dragon's  blood,  and  annotto, 
of  eat'h  12J  ounces  ;  saftron,3J^  ounces;  each 
resin  must  be  dissolved  separately  in  6  pints 
of  alcohol  at  90°,  and  two  separate  tinctures 
must  be  made  with  the  dragon's  blood  and 
annotto  in  a  like  quantity  of  spirit,  and  a 
proper  proportion  of  each  mixed  together  to 
produce  the  required  shade. 

Varnish,  Italian.  1.  Boil  Scio  turpentine 
till  brittle,  powder,  and  dissolve  in  oil  of 
turpentine. 

2.  Canada  balsam  and  clear  white  resin,  of 
each  6  ounces ;  oil  of  turpentine,  1  quart ; 
dissolve.     Used  for  prints,  etc. 

Varnish,  Lac.  1.  Seed  lac,  8  ounces; 
alcohol,  1  quart;  digest  in  a  close  vessel  in  a 
warm  situation  for  three  or  four  days,  then 
decant  and  strain. 

2.  Substitute  lac  bleached  by  chlorine  for 
seed  lac.  Both  are  very  tough,  hard  and 
durable;  the  last  almost  colorless.  Used  for 
pictures,  metal,  wood,  or  leather. 

Varnish,  Mastic,  i.  Very  pale  and  picked 
gum  mastic, -5  pounds;  glass  pounded  as 
small  as  barley,  and  well  washed  and  dried, 
2i  pounds ;  rectified  turpentine,  2  gallons ; 
put  them  into  a  clean  4-gallon  stone  or  tin 
bottle,  cork  up  securely,  and  keep  it  rolling 
backward  and  forward  on  a  table  pretty 
smartly  for  at  least  four  hours ;  when,  if  the 
gum  is  all  dissolved,  the  varnish  may  be  de- 
canted, strained  through  muslin  into  another 
bottle,  and  allowed  to  settle.  It  should  be 
kept  for  six  or  nine  months  before  use,  as  it 
gets  tougher  and  clearer. 

2.  Mastic,  8  pounds ;  turpentine,  4  gallons  ; 
dissolve  by  gentle  heat,  and  add  pale  turpen- 
tine varnish,  ^  gallon. 

3.  Gum  mastic,  6  ounces ;  oil  of  turpentine, 
1  quart;  dissolve.  Used  for  pictures,  etc. 
When  good,  it  is  tough,  hard,  brilliant,  and 
colorless.  Should  it  get  chilled,  1  pound  of 
well-washed  silicious  sand  should  be  made 
moderately  hot,  and  added  to  each  gallon, 
which  must  then  be  agitated  for  five  minutes, 
and  afterward  allowed  to  settle. 

Varnish,  Negative.  1.  (P.)  Dissolve  shellac 
in  95  per  cent,  alcohol. 

2.  (P.)  Bovin^s.  Into  3^  ounces  alcohol  pour 
3  drachms  oil  of  lavender;  add  to  this  80 
grains  of  gum-lac;  dissolve  in  hot-water 
bath  and  filter.  In  a  well-stoppered  bottle 
place  77  grains  of  powdered  amber,  mixed 


with  broken  glass  to  divide  it,  and  8J 
drachms  of  chloroform;  leave  the  mixture 
to  digest  for  several  days,  shaking  it  occa- 
sionally. Then,  finally,  take  2  parts  of  the 
lac  solution,  and  1  part  of  the  amber  solution, 
mix  them  well  ana  filter. 

3.  {V.)  Maddison's.  Take  bleached  shellac, 
1  ounce  ;  gum  benzoin,  3  drachms  ;  gum  juni- 
per, 1  drachm,  or  less ;  and  soda  borax,  1 
drachm.  Powder  and  dry  them,  and  dis- 
solve in  alcohol  of  sp.  gr.  0.800  to  the  proper 
consistency;  filter. 

4.  (P.)  Monckhoveri's.  Place  in  a  flask,  alco- 
hol,! quart;  white  stick  lac, 3  ounces;  picked 
sandarac,  3  drachms.  Raise  the  tempera- 
ture of  the  flask  slightly  by  plunging  it  into 
hot  water,  and  in  a  few  minutes  the  solution 
is  effected,  except  a  few  filaments  of  insolu- 
ble lac  ;  filter  and  it  is  ready  for  use. 

5.  (P.)  Dissolve  New  Zealand  gum,  1  ounce; 
gum  shellac,  J  ounce ;  gum  copal,  ^  ounce ; 
in  sufficient  95°  alcohol  to  form  the  proper 
consistence ;  filter.  In  using  the  above  five 
varnishes  the  negative  must  be  first  slightly 
wanned.     The  following  can  be  applied  cold. 

6.  (P.)  Methylated  spirit,  1  ounce;  gum- 
thus,  10  grains ;  gum  sandarac,  15  grains ; 
dissolve  and  filter  through  sponge. 

7.  Pulverize  a  sufficient  quantity  of  pure 
amber  for  your  purpose,  place  it  in  a  closely 
covered  vessel  and  gradually  heat  it  up  to 
570°.  A  quantity  of  white  vapor  becomes 
disengaged,  which  is  allowed  to  pass  off*,  and 
the  amber  gradually  softens,  melts,  and  bub- 
bles, when  the  vessel  is  to  be  removed  from 
the  fire,  and  the  mass  allowed  to  cool.  This 
modified  amber  is  extremely  soluble  in  ben- 
zole and  chloroform,  and  is  to  be  dissolved  in 
the  proportion  of  from  40  to  50  grains  to  the 
fluidounce.  With  benzole  a  brownish  var- 
nish is  obtained,  but  after  drying  it  is  very 
brilliant  and  clear,  and  it  is  almost  impossi- 
ble to  tell  which  side  of  the  plate  has  been 
varnished.  Chloroform  may  be  used  as  the 
solvent,  but  it  is  more  costly,  and  the  var- 
nish is  more  brittle. 

Varnish,  Positive-Paper.  ( P.)  ^Vhite  wax 
60  parts;  spirits  of  turpentine,  60  parts;  fine 
copal  varnish,  \%  to  3}  parts.  Melt  the  wax 
in  a  gallipot,  and,  after  removal  from  the 
fire,  the  turpentine  and  copal  are  added. 
Apply  with  a  dabber  of  cotton-flannel,  and 
polish  with  a  second  clean  dabber. 
Varnish,  Shellac.  (See  Negative  Varnish.) 
Varnish,  Waterproof.  Take  2  quarts  of 
boiled  linseed  oil ;  2  quarts  of  raw  linseed 


VARN 


420 


VEGE 


oil;  1  ounce  beeswax;  simmer  the  whole 
well  together  for  an  hour ;  when  cold  it  is 
ready  for  use.  Apply  to  cotton,  linen,  silk,  or 
any  other  fabric,  in  thin  coats,  making  three 
or  four  applications  as  each  dries.  If  desira- 
ble, color  red  with  alkanet  root,  put  into  the 
oil  while  simmering. 

Varnish,  Wax.  (P.)  Pure  white  wax,  1 
pound ;  melt  with  as  gentle  heat  as  possible, 
add  warm  spirits  of  wine,sp.  gr.  0.830, 1  pint ; 
mix  perfectly  and  pour  the  liquid  out  on  a 
cold  porphyry  slab ;  next  grind  it  with  a 
muller  to  a  perfectly  smooth  paste,  with  the 
addition  of  more  spirits  as  required  ;  put  the 
paste  into  a  marble  mortar ;  make  an  emul- 
sion with  water,  3^  pints,  gradually  added, 
and  strain  through  muslin.  Used  as  a  var- 
nish for  paintings  and  positive  photographic 
process.  When  dry  a  hot  iron  is  passed  over 
it  to  fuse  it  and  render  it  transparent. 

Varnish,  White  Cement.  Gum  copal 
pulverized  in  a  mortar,  adding  spirits  of  tur- 
pentine gradually,  to  dissolve  the  gum  to 
the  desired  consistence;  about  as  thick  as 
Canada  balsam  will  be  found  the  most  effec- 
tive. 

Varnish,  Zapon.  Used  by  Dr.  C.  L. 
Mitchell.  One  need  not  warm  the  plate  if 
the  room  is  at  70°  F.,  and  a  very  hard,  tough 
film  is  secured.  Dissolve  15  grains  of  pyr- 
oxylin in  1 J  ounces  amyl  acetate  ;  shake  fre- 
quently and  let  stand  a  few  days.  Pour  on 
a  thick  pool  in  the  centre  of  the  plate  and 
spread  with  a  brush. 

Varnishing.  There  is  nothing  more  an- 
noying to  the  photographer  than  the  destruc- 
tion of  a  fine  negative  by  bad  varnish. 
Above  we  have  endeavored  to  give  a  list  of 
the  best  varnishes  for  the  various  purposes 
for  which  they  are  used  in  photography. 
Those  marked  P  are  such  as  can  only  be 
applied  to  glass  negatives,  collodion  positives, 
or  paper  proofs.  Those  not  designated  may 
be  applied,  in  all  cases,  with  a  brush  to 
paintings,  engravings,  wood,  etc.,  as  noticed 
under  each  head.  In  applying  a  varnish 
containing  shellac,  it  is  necessary  to  slightly 
warm  the  plate  before  pouring  it  on,  other- 
wise it  will  dry  white  and  opaque  and  the 
negative  will  be  destroyed ;  and  it  should  be 
placed  in  a  warm  place,  either  in  the  sun  or 
near  the  fire,  to  dry,  carefully  shielded  from 
dust.  After  warming  the  plate  (and  to 
make  success  more  certain,  you  may  warm 
the  varnish  by  placing  the  bottle  in  warm 
water  for  a  few  minutes)  take  it  by  one  cor- 
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ner,  pour  sufficient  varnish  on  one  corner  to 
cover  the  plate,  and  then  flow  it  across  the 
plate  to  the  opposite  corner  and  then  down 
to  the  lower  end  and  off;  draining  back  into 
the  bottle  in  the  same  manner  as  for  apply- 
ing the  collodion.  This  must  be  done  as 
rapidly  as  possible,  that  the  plate  may  not 
get  cold  before  it  is  set  up  to  dry  and  the 
varnish  chilled. 

Varnish  Cup.  A  convenient  article  for 
keeping  varnish  clean  is  made  as  follows  :  A 
is  a  toy  teapot,  C  a 
small  tin  funnel  made 
to  fit  neatly  in  the  top 
of  the  teapot ;  B  a  strip 
of  tin  covering  about 
half  of  the  top  of  the 
funnel.  In  using,  pour 
from  the  spout  and 
drain  the  plate  into 
the  funnel,  in  which 
some  cotton  has  been 
placed. 

Varnish  Pot.  Used  for  varnishing  nega- 
tives. By  means  of  a  funnel  on  top,  the 
surplus  varnish  poured 
upon  the  plate  is  filtered 
each  time  without  spill- 
ing. A  piece  of  cotton  is 
placed  in  the  funnel  to 
serve  as  a  filter. 

Vaseline.  Product  of 
distillation  of  petroleum ; 
a  fatty  mass  of  salve  con- 
sistence. Used  for  making 
paper  negatives  transpar- 
ent, also  paper  positives 
which  are  to  be  colored 
from  the  back  (chromo- 
photography). 

Vegetable  Acid.  Wood 
vinegar;  pyroligneous  acid;  product  of  the 
dry  distillation  of  wood.     Its  properties  are 
those  of  common  vinegar. 

Vegetable  Alkaloids.  The  vegetable 
compounds  to  which  are  given  this  title  are 
possessed  of  an  alkaline  reaction,  and  are 
composed  of  oxygen,  hydrogen,  carbon,  and 
nitrogen.  They  generally  exist  in  the  plants 
producing  them  in  combination  with  an  acid; 
are  partially  soluble  in  water  and  cold  alco- 
hol, but  are  very  soluble  in  boiling  alcohol. 
They  generally  combine  with  acids  and  form 
distinct  salts,  which  are  more  soluble  than 
the  natural  compounds  or  the  pure  alkali 
itself. 
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Vegetable  Parchment  is  made  by  putting 
unsized  paper  into  sulphuric  acid  mixed 
with  a  little  water,  and,  alter  a  few  seconds, 
washin<;  it  th()r()U<i:hly. 

Veiled  Negatives,  To  Clear.  Prepare 
the  followinjj;  mixture  :  Glycerine  and  water, 
equal  parts,  which  has  been  dissolved  in  cold 
hyposulphite  of  soda  to  saturation  (40-50  to 
100).  This  mixture  is  spread  with  a  brush 
over  the  yellow  negative,  then  the  plate  is 
left  on  a  plane  surface  protected  from  heat 
and  dust.  According  to  the  intensity  of  the 
coloration  of  the  negative,  the  yellow  tint 
invariably  disappears  in  a  longer  or  shorter 
time,  which  may  vary  from  one  to  twenty- 
four  hours.  The  negative  is  afterward 
washed  in  the  ordinary  manner.  It  is  here 
the  nascent  sulphurous  acid  which  acts  on 
account  of  oxidation  of  the  hyposulphite 
coming  in  contact  with  the  air. 

The  method  given  above  has  before  been 
recommended,  but  with  a  solution  of  hypo- 
sulphite in  plain  w^ater,  but  it  was  found  that 
the  too  rapid  evaporation  of  the  water  gave 
to  the  surface  of  the  gelatine  incrustations  of 
hyposulphite.  The  glycerine  has  precisely 
for  its  object  to  increase  the  proportion  of 
dissolved  hyposulphite  and  to  prevent  crys- 
tallization, even  after  a  very  long  time.  By 
this  process  negatives  may  be  cleared  that 
were  so  yellow  that  it  was  hardly  possible  to 
see  the  image,  and  which  had  been  dry  for 
more  than  two  years. 

Veneers,  Photographic.  In  the  applica- 
tion of  photographs  to  cabinet-ware,  Mr.  J. 
K.  France  has  patented  the  use  of  a  sub- 
stance that  he  calls  "  pyralin,  or  some  other 
compound  of  pyroxylin."  The  print  is  fixed 
by  means  of  alcohol.  It  is  applied  to 
the  wood  to  be  decorated,  and  the  surface 

Eolished  by  pressure  on  a  metallic  plate,  or 
y  other  means.  This  invention  has  for  its 
principal  object  the  veneering  of  furniture. 
Venice  Turpentine.  A  variety  of  com- 
mercial turpentine  obtained  from  the  larches 
of  the  Tyrol.  Used  as  a  solvent  for  var- 
nishes.    It  has  a  peculiar  resinous  quality. 

Ventilation.  The  proper  ventilation  of 
the  studio  and  dark-room  is  essential  to  the 
comfort  of  the  photographer  and  his  patrons, 
and  has  a  direct  bearing  upon  success  in 
work.  The  best  way  to  ventilate  the  dark- 
room is  to  arrange  the  windows  and  doors 
so  that  a  current  of  fresh  air  may  pass 
through  the  room  after  the  development  of  a 
plate,  or  at  the  convenience  of  the  worker. 


Failing  this  arrangement  an  open  grating 
should  be  fixed  in  the  top  of  the  door  and 
protected  by  an  upward  flaring  opaque  screen 
to  prevent  access  of  light. 

Mr.  J.  R.  Hanna  thus  describes  his  system 
of  ventilating  the  studio : 

"  Perfect  ventilation  is  obtained  by  leaving 
open  a  space  of  about  twelve  inches  on  each 
side  of  the  ridge  of  the  roof,  the  covering 
over  which  space  is  raised  about  four  inches 
above  the  main  roof,  and  overlaps  several 
inches,  so  as  to  prevent  the  rain  from  coming 
in  during  stormy  weather.  On  the  inside  of 
the  gallery,  for  a  width  of  about  two  feet, 
the  centre  of  the  ceiling  is  composed  of  nar- 
row laths  about  two  inches  apart  and  running 
the  whole  length.  A  sliding  sash  eight  feet 
by  six  feet,  running  in  a  groove  level  with 
the  floor,  completes  the  system." 

Ventilation,  as  applied  to  a  photographic 
dark-room,   consists  in  any  common-sense 

Fig.  228. 


method  of  securing  a  circulation  of  fresh 
air.  The  diagram  represents  the  method 
adopted  by  well-known  studios,  the  arrows 
indicating  the  direction  of  the  current  from 
the  entrance  of  the  room  to  the  open  air.  As 
poisonous  fumes  descend,  a  system  of  floor 
ventilation  should  always  be  secured. 

Ventilator.  It  is  advisable  to  fix  one  at 
each  end  of  the  room — the  first  near  the 
floor,  preferably  under  the  sink,  for  the  inlet 
of  fresh  air ;  the  other  near  the  roof,  for  the 
outlet  of  exhausted  or  heated  air.  A  hori- 
zontal opening  is  cut  in  the  wall,  A  (Fig.  229), 
from  12  to  24  inches  in  length,  and  3  or  4 
inches  deep.    Directly  over  the  opening,  at 
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side  of  the 
of  wood,  B, 

Fig.  229. 


partition,  is  fastened  a 
an  inch  or  more  thick, 
about  2  inches  wide, 
and  the  length  of  the 
opening.  To  these 
strips  are  screwed 
boards,  C,  not  less 
than  a  foot  wide.  All 
that  now  remains  to 
be  done  is  to  fix 
strips  at  each  end,  so 
that  the  air  and  light 
can  only  enter  at  the 
bottom,  the  former 
following  the  direc- 
tion of  the  arrows, 
while  the  light  finds 
some  little  difficulty 
in  turning  the  cor- 
ners. Dust  may  be 
entirely  excluded  by 
gluing  over  the  open- 
ing, at  the  inside,  a 
piece  of  fine  gauze. 

Vergara  Films. 
Gelatine  films  mixed 
with  a  bichromate 
and  exposed  to  light 
until  brown,  then  de- 
colorized with  sul- 
phurous acid.  They  are  very  tough,  trans- 
parent, and  insoluble;  used  as  the  base  of 
sensitive  gelatino-bromide  films  for  film 
photography. 

Vernier's  Fixing  Process.  The  paper  be- 
ing prepared  with  chloride  of  silver  in  the 
usual  way,  and  placed  in  the  pressure-frame, 
the  exposure  is  prolonged  until  the  shadows 
of  the  picture  are  very  deeply  printed,  so  as 
to  have  all  the  details  in  the  light  parts. 
Five  or  ten  positives  are  printed  and  then 
they  are  all  completely  immersed  in  a  large 
quantity  of  weak  solution  of  salt.  In  a  few 
hours  the  water  is  changed,  and  in  the  evening 
they  may  be  fixed.  For  this  purpose  a  solu- 
tion of  gold  in  sufficient  quantity  to  cover 
the  pictures  is  poured  into  a  flat  dish,  and 
one  of  the  prints  laid  in  it ;  the  dish  is  now 
gently  tilted  backward  and  forward  until  the 
picture  is  sufficiently  toned  down,  and  then 
it  must  be  well  washed  in  abundance  of 
clean  water.  The  other  pictures  are  now  to 
be  treated  in  the  same  manner,  and  then  the 
whole  are  to  be  allowed  to  soak  all  night  in 
a  large  tank  of  water.  They  are  afterward 
to  be  fixed  by  soaking  for  at  least  half  an 
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hour  in  a  solution  of  hyposulphite  of  soda 
(1  part  to  15),  and  then  for  the  same  time  in 
a  solution  of  an  alkali  (1  part  to  10) ;  after- 
ward washed  as  usual. 

Vertical  Attachment.  An  attachment 
used  with  the  magic  lantern,  for  projecting 
upon  the  screen  chemical  action,  liquids, 
living  and  other  ob- 
jects which  cannot  be 
shown  in  a  horizontal 
position. 

Victoria  Photo- 
graphs. This  style  of 
portrait  is  produced 
by  simply  painting 
out  the  background 
in  the  negative  with 
asphaltum  or  other 
black  varnish,  being 
careful  to  distinctly 
preserve  the  outlines 
of  the  figure.  These 
backgrounds  may  be 
more  or  less  shaded 
off  to  give  a  modified 
vignette  appearance. 
This,  however,  re- 
quires great  skill. 
They  are  printed  in 
the  usual  way,  but 
care  must  be  taken  to 
prevent  spotting,   for 

the  backgrounds  of  the  finished  pictures  be- 
ing white,  the  spots  will  spoil  the  prints. 

Vest  Camera.  An  invention  of  Mr.  R. 
D.  Gray.  It  is  a  dark  chamber  containing 
an  instantaneous  shutter,  and  the  apparatus 
for  working  it,  with  the  means  of  holding  a 
circular  sensitized  plate  in  place,  capable  of 
receiving  six  exposures.  Outside,  at  one 
edge,  the  tiny  lens,  looking  like  a  horn  vest- 
button,  is  placed,  and  at  the  centre  is  a  knob 
with  a  dial-hand,  by  means  of  which  the  ex- 
posures are  numbered — one  to  six  — as  made. 
Each  exposure  secures  a  picture  If  inches  in 
diameter.  When  "  loaded,"  the  camera  is 
hidden  under  the  vest,  the  lens  protrud- 
ing through  the  button-hole.  From  one 
edge  leads  a  string  downward ;  the  pulling 
of  this  string  causes  an  exposure  to  be 
made. 

View  Camera.  A  camera  used  especially 
for  outdoor  photography.  Made  in  endless 
variety  and  with  many  ingenious  attach- 
ments, for  use  upon  a  tripod  and  when  held 
in  the  hand. 
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View-Meter.  Any  instrument  used  to 
show  the  amount  of  a  view  included  by  the 
lens  ui)ou  the  ground-glass,  without  the 
trouble  of  setting  up  a  camera.     Mr.  E.  J. 
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"Wall,  in  his  Dictionary,  gives  the  subjoined 
description:  "Obtain  two  brass  tubes  2^ 
inches  long  and  If  inches  in  diameter,  one 
made  to  slide  within  the  other.     (Fig.  231.) 


Fig.  232. 


A  B  C  D,  a  brass  tube  bearing  a  cap  at  one  end 
in  which  is  an  opening,  G  H,  having  a  size 
proportionate  to  plate  used —for  a  plate  4  J  x  6f 
the  opening  may  be  f|  x  ||  inches.  E  F 
I  L  slides  inside  A  B  C  D,  having  at  one 
end  a  double  concave  lens,  E  F,  of  1^ 
inches  focus,  and  at  the  other  end  a  double 
convex  lens,  M,  of  3  inches  focus.  When 
the  eye  is  applied  to  the  convex  lens,  the 
picture  is  seen  in  miniature.  P  (Fig,  232) 
shows  the  front  view  of  the  cap  of  the  instru- 
ment. To  use  this  meter  it  must  be  adjusted 
to  the  lens  with  which  it  will  be  worked.  To  do 
this,  erect  the  camera,  focus  caretully,  and 
mark  two  prominent  objects  on  the  edges  of 
the  ground-glass.     Now   adjust    the   view- 


meter  tubes  until  tiie  marked  objects  are  ex- 
actly on  the  edges  of  the  field  of  view  in  that. 
If  the  tubes  of  the  meter  are  nowmarked  with 
a  file  or  knife  at  the  exact  point  at  which 
the  inner  tube  was  pulled  in 
or  out,  that  will  always  include 
the  amount  of  view  included 
by  the  lens.     If  two  fine  wires 
are  fixed  across  the  cap,   as 
shown  by  the  dotted  lines  in 
P,  the  meter  will  serve  as  a 
view-finder  as  well.   If  a  circle 
of  blue  glass  is  placed  inside 
the  cap  the   meter  will  also 
serve  to  indicate  the  exposure 
required,  as  this  screen  will  cut 
off"  all  the  rays  of  light  except 
those  which  affect  the  photo- 
graphic plate. 
View  Lens.    An  objective 
employed   especially    for    outdoor   photog- 
raphhy.    The  variety  is  endless.     (Consult 
the  Index.) 

View  Angles,  Table  of.  By  Rev.  Clar- 
ence E.  Woodman,  Ph.D.  (Reprinted  from 
the  Photographic  Times.) 


Divide  the  Base  of  the  Plate  by  the  Equivalent 
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Example.— Giv&a.  a  lens  of  13  inches  equivalent  focus, 
required  the  angle  included  by  it  on  plates  respectively 
314x4^.414X6^4,  QKX^y2,  8X10, 10X12,  and  11X14. 

1.  Dividing  4.25  by  13,  we  have  as  quotient  0.327— 
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midway  between  the  decimals  0.317  and  0.336  of  our 
table ;  therefore  the  required  angle  is  18°  SC.  Simi- 
larly, 

2.  6.5    -f    13    =    0.5      corresponding  to  28° 

3.  8.5    -f    13    =    0.654  "  "   36 

4.  10       4-    13    =    0.77  "  "    423^ 

5.  12       -f    13    =    0.923  "  "    49X 
14       -    13    =    1.08               "  "    57 

View- Finder.  Any  instrument  by  which 
the  object  photographed  may  be  viewed 
without  erecting  the  camera  or  during  the 
exposure.  By  means  of  such  an  instrument 
when  moving  objects  are  being  photo- 
graphed, the  right  moment  for  exposure 
may  be  determined  at  a  glance,  together 
with  every  detail  included  in  the  picture. 
View-finders  generally  take  the  form  of  a 
miniature  camera  or  box  with  lens  and 
ground-glass,  fitted  to  the  front  of  the 
camera  proper.  Many  descriptions  of  find- 
ers may  be  seen  and  compared  by  consulting 
the  catalogues  of  supply  dealers. 

Vignette.  A  picture  whose  background 
gradually  blends  off  into  white.  Vignettes 
are  produced  by  printing  under  a  vignetting 
attachment  to  the  printing-frame.  Portraits 
may  also  be  vignetted  direct  in  the  camera 
during  exposure  by  an  arrangement  placed 
before  the  objective,  or  attached  to  the  back 
lens  in  the  camera.  (See  further  the  articles 
following.) 

Vignette  Attachment.  The  diagram 
represents  one  of  many  designs  for  attach- 
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ment  to  the  printing-frame  for  printing  vig- 
nettes. Waymouth's  vignette  papers  (see  F) 
are  used  with  this  contrivance.  The  parts  D  G 
and  E  are  made  to  slide  for  adjustability. 


In  the  framework,  H  C  and  ABB  represent 
the  printing-frame.  ^ 

Vignette  Glass.  A  sheet  of  colored  glass 
used  for  producing  vignette  miniatures  or 
portraits.  To  make  these  glii.sses,  proceed 
as  follows:  (1)  Take  a  piece  of  white  paper, 
about  the  size  of  a  double  crown,  upon  which 
gum  an  oval  piece  of  dead-black  paper  the 
size  and  proportion  required,  and  with  a 
dense  collodion  produce  a  negative  of  this  as 
follows:  Move  the  paper  backward  and  for- 
ward from  and  toward  the  lens,  and  after  suffi- 
cient exposure,  develop  and  fix  as  usual. 
Copies  of  different  sizes  required  may  be 
thus  produced  with  excellent  gradations. 
After  drying,  varnish.  (2)  Take  a  "  matt " 
of  convenient  size  and  shape  and  lay  it  upon 
a  piece  of  silvered  paper  of  corresponding 
size,  and  then  expose  to  light.  During  the 
exposure  the  matt  is  kept  in  motion  in  such 
a  way  as  to  obtain  an  oval,  black  image, 
gradually  lightening  outward  into  the  white 
paper.  The  print  is  toned  and  fixed  in  the 
ordinary  way.  From  this  print  an  intense 
negative  is  now  to  be  made;  this  negative 
when  varnished  becomes  the  vignette  glass. 
The  size  may  be  increased  or  diminished  by 
varying  the  distance  of  the  camera.  ( 3)  First, 
provide  yourself  with  some  pieces  of  ruby- 
tinted  glass;  secondly,  a  small  bottle  of 
fluoric  acid.  Take  a  small  dabber  of  cotton- 
wool wrapped  around  a  stick ;  dip  the  wool 
in  the  acid,  then  rub  lightly  in  a  circular 
direction  on  the  stained  side  of 
the  glass  till  your  object  is  ac- 
complished. (4)  Place  an  oval 
piece  of  white  paper  upon  a  sheet 
of  black  paper  and  take  a  pic- 
ture of  it  precisely  as  directed 
in  2.  To  print  from  this,  first 
place  this  vignette  glass  upon  the 
sensitive  paper  and  print  the 
depth  required ;  remove  the  vign- 
ette glas's,  and  upon  the  un- 
changed white  centre  place  the 
negative,  and  having  replaced 
the  vignette  glass,  which  pro- 
tects the  margin,  proceed  to  print. 
This  gives  a  vignette  picture  on 
a  tinted  ground,  whilst  all  the 
whites  in  the  portrait  itself  are 
kept  pure  and  clean. 
Vignette  Paper.  A  device  of  Mr.  Way- 
mouth.  It  consists  of  a  lithograph  design  of 
non-actinic  color  gradated  upon  fine  tissue 
paper,  and  used  for  placing  over  the  nega- 
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tive  during  printing  for  the  purpose  of  secur- 
ing vignettes.    (Fig.  234.) 


Fig.  234. 


Vignetting  in  the  Camera.  A,  represents 
the  camera  box — moved  to  one  side  of  the 
top  of  the  stand  in  order  to  delineate  the 
other  parts  more  easily.  B  is  a  strip  of  one- 
half-inch  walnut,  of  any  proper  length,  with 
a  slot  in  it  nearly  the  whole  length.     E  is  a 
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piece  of  stiif  cardboard,  cut  to  the  shape  in 
the  drawing,  and  attached  to  the  end  of  the 
strip  B  by  the  screw-knob  D,  by  means  of 
which  it  may  be  turned  at  any  angle  desired. 
The  strip  B  is  fastened  to  one  side  of  the  top 
of  the  camera-stand  by  means  of  another 
screw-knob  at  C,  on  which  it  is  also  worked 


back  and  forth.  It  also  enables  us  to  con- 
trol the  whole  apparatus,  and  by  loosening 
it  we  may  move  it  up  or  down  as  shown  by 
the  dotted  lines.  If  you  wish  to  prevent  an 
abrupt  line,  work  the  card  E  back  and  forth 
gently  during  exposure,  by  means  of  the 
knob  D. 

Vignetting  Arrangement.  Introduced 
by  C.  Triebel,  in  Vienna,  consisting  of  a 
frame  covered  with  brown  or  black  gauze, 
with  an  opening  in  the  middle.  Serves  in 
printing  portraits  (busts)  with  white  vignette 
effect. 

Vignetting-Board.  A  piece  of  cardboard, 
tin,  or  other  suitable  material,  in  the  middle 
of  which  an  oval  or  pear-shaped  opening  has 
been  cut,  and  which  is  placed  upon  the 
printing-frame  during  exposure  (in  diffused 
light).  Tissue  paper  placed  over  the  open- 
ing improves  the  result. 

violet  Prints.  May  be  obtained  by  the 
process  oi photo-tincture^  or  the  carbon  process. 
Blue  prints  may  be  toned  to  a  dark- violet 
color  by  treating  them  first  with  a  solution 
of  1  part  of  caustic  potassium  (potassium 
hydrate)  in  300  parts  of  water,  and  after- 
ward with  the  solution : 

90  per  cent.  Alcobol    ....    25  parts. 

Water 30    " 

Gallic  Acid 4    " 

Violet  Rays.  The  upper  rays  of  light 
formed  upon  the  spectrum  by  the  decompo- 
sition of  liijht  by  the  prism.     (See  Light. ) 

Violet  Tints.  The  peculiar  tints  given 
by  French  photographers  to  their  prints. 
The  French  violet  tints,  when  sufficiently 
neutral,  and  not  dead,  or  inky,  or  sooty,  are 
the  most  agreeable  yet  obtained.  These 
prints  are,  in  general,  very  rich  in  color,  and 
they  possess  sufficient  depth  and  transpar- 
ency, without  any  perceptible  glaze,  beyond 
that  of  the  paper  itself,  when  submitted  to 
strong  pressure  under  rollers.  They  resem- 
ble, therefore,  most  exquisite  engravings, 
but  with  this  advantage,  that  the  color  of  the 
lights  is  perfectly  charming  and  peculiar, 
and  totally  unlike  any  of  the  tints  which 
can  be  obtained  by  the  use  of  any  of  the  old 
hypo  baths,  which  seem  to  act  by  the  pre- 
cipitation of  sulphur.  The  following  is  the 
mode  of  obtaining  these  tints :  The  salting 
solution  is  composed  of 

Hydrochlorate  of  Ammonia  1  ounce. 

Sugar  Candy 1      " 

Distilled  Water 20  ounces. 
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Float  on  this  for  five  minutes,  and  then  hang 
up  to  dry.  Should  the  solution  redden  lit- 
mus-paper, a  few  drops  of  aqua  ammonise 
must  be  added.  The  sensitive  solution  is 
composed  of 


Nitrate  of  Silver 
Distilled  Water . 


IJ^  ounces. 
10 


Float  on  this  for  five  minutes,  and  then  hang 
up  to  dry.  The  printing  is  to  be  of  the 
usual  strength.  On  removal  from  the  pres- 
sure-frame, immerse  the  jjroof  in  rain-water 
to  which  a  few  drops  of  ammonia  have  been 
added ;  then  wash  it  well  in  an  abundance 
of  water,  changed  several  times.  Afterward 
place  it  in  the  coloring  bath,  which  is  com- 
posed of 

Sel  d'Or  (not  Chloride  of  Gold)       .    15  grains. 

Distilled  Water 30  ounces. 

Pure  Hydrochloric  Acid  ...      2  drachms. 

Allow  it  to  remain  in  this  until  it  has  ac- 
quired a  deep  purple  tint  in  the  shadows, 
and  an  agreeable  tone  of  gray  or  cream  color 
in  the  lights;  this  will  occupy  a  few  minutes 
only.  The  changes  of  tint  may  be  observed 
in  a  sort  of  half-light.  Then  remove  it,  and 
wash  it  well  in  an  abundance  of  water; 
change  five  or  six  times,  and  then  place  it  in 
the  fixing-bath,  which  is  composed  of  hypo- 
sulphite of  soda,  6  ounces  to  1  quart  of  dis- 
tilled water.  Leave  it  in  this  until  the  deep 
purple  tint  shall  have  become  slightly  neu- 
tralized ;  about  one  hour  will  be  the  extreme 
limit.  Then  wash  it  as  usual  to  remove  all 
traces  of  hyposulphite,  and  leave  it  to  soak 
for  twenty-four  hours  in  water.  On  removal 
from  the  water,  press  it  between  folds  of 
blotting-paper  to  remove  the  surface  moist- 
ure, and  then  apply  immediately,  with  a 
brush,  albumen  diluted  with  an  equal  quan- 
tity of  water.  Then  hang  up  to  dry.  The 
albumen  applied  in  this  manner  joreserves  the 
depth  of  tone  without  imparting  a  glaze  to  the 
paper.  Without  it,  the  proof  on  becoming 
dry  would  have  a  dead  appearance,  which 
this  entirely  prevents.  These  prints  may  be 
mounted  on  glass  in  the  following  manner  : 
Float  the  print,  face  downward,  upon  albu- 
men diluted  with  one-fourth  part  of  its 
bulk  of  water.  (Of  course  a  print  is  meant 
which  has  not  been  previously  albumenized, 
and  which  has  been  well  Avashed  and  dried 
after  fixing.)  Let  it  remain  on  this  several 
minutes.  \Vliilst  in  this  bath,  take  the 
sheet  of  plate  glass  upon  which  it  is  intended 


to  mount  it  (and  which  is  to  form  subse- 
quently the  glass  of  its  frame),  and  cover  it 
completely  with  a  thick  coat  of  albumen. 
Level  it  exactly,  and  then  apply  the  albu- 
menized face  of  the  paper  to  the  glass. 
When  dry  the  print  will  adhere  firmly  to  the 
glass,  and  will  then  look  as  well  as  it  did  in 
the  water.  It  may  then  be  placed  in  its 
fram  e. — Sutton . 

Virgin  Wax.  Pure  beeswax — generally 
white  and  translucent.  It  is  used  in  pho- 
tography for  waxing  paper,  to  give  the  nega- 
tive transparency,  and  also  as  a  sizing  pre- 
vious to  its  preparation  with  the  nitrate  of 
silver.  It  is  one  of  the  best  sizings,  without 
at  the  same  time  dispensing  with  the  use  of 
the  others.  It  places  the  paper  in  a  state 
perfectly  adapted  to  receive  the  preparations, 
and  admits  of  its  receiving  the  action  with- 
out alteration  or  injury.     (See  Wax.) 

Virtual  Angle.  The  point  from  which 
rays,  having  been  rendered  divergent  by  re- 
flection or  refraction,  appear  to  issue. 

Virtual  Image.  If  the  light  from  one 
object  reaches  the  eye  in  two  distinct  direc- 
tions, the  eff'ect  is  the  same  as  if  there  were 
two  objects.  A  reflection  such  as  this,  that 
appears  like  an  image  but  is  not  one,  is 
called  a  virtual  image. 

Visiting-Card.  A  card  the  size  of  a  lady's 
visiting-card,  containing  the  name  and  ad- 
dress of  the  owner  in  the  usual  manner,  has 

Fig.  236. 


\Prrf.£Tc^i.  M,J>. 


the  top  left-hand  corner  turned  down — or, 
rather,  ostensibly  turned  down — to  receive  a 
small  medallion  portrait  on  the  triangular 
piece  formed  by  the  fold  of  the  corner.  The 
medallion  is  oval,  about  the  size  of  a  shil- 
ling, or  less,  and  contains,  of  course,  just  the 
head  and  bust.  The  turned-down  corner,  as 
we  explained,  does  not  actually  exist;  but 
the  effect  is  gained  by  cutting  off  the  top 
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left-hand  corner,  and  printinf]^  on  the  card 
tlic  lines,  forming  a  right-angled  triangle, 
which  the  piece  would  form  if  turned  down. 
At  first  glance,  the  etlect  is  given  of  an  ac- 
tually turned-down  corner.  The  size  of  the 
trianguhir  space  formed  is  just  sufficient  for 
such  a  medallion  as  described,  the  base 
and  upright  of  the  triangle  each  being  an 
inch  and  three-quarters  long. 

Visual  Angle.  The  angle  under  which 
an  object  is  seen ;  the  angle  formed  at  the 
eye  by  the  rays  of  light  coming  from  the 
extremities  of  the  object. 

Visual  Focus.  That  point  of  the  focus  of 
a  lens  visible  to  the  eye. 

Visual  Point.  In  perspective,  a  point  in 
the  horizontal  line  in  which  the  visual  rays 
unite. 

Visual  Rays.  A  line  of  light  supposed 
to  come  from  a  point  of  the  object  to  the 
eye. 

'  Vitriol.  Blue  vitriol,  sulphate  of  cop- 
per, CuSO^.  Green  vitriol,  sulphate  of  iron 
(which  see).  White  vitriol,  sulphate  of  zinc, 
ZnSO,. 

Vitriol,  Oil  of.  The  name  commonly 
given  to  commercial  sulphuric  acid.  A 
heavy,  oily  liquid  with  a  gray  tinge  ;  used  in 
photography  in  making  pyroxylin  and  for  a 
variety  of  other  purposes. 

Volatile  Alkali.  A  term  sometimes  used 
to  designate  ammonia,  from  its  propensity 
to  escape  from  solution. 

Volatilize.  To  render  volatile ;  to  cause 
to  exhale  or  evaporate  ;  to  cause  to  pass  off 
in  vapor  or  invisible  effluvia,  and  to  rise  and 
float  in  the  air. 

Volume.  Dimension  ;  space  occupied  by 
a  body  ;  compass  ;  bulk. 

Vowel  Sounds,  To  Photograph.  At  an 
International  Congress  of  Physiology  at 
Liege,  Professor  Hermann  demonstrated  his 
method  of  photographing  the  sounds  of  the 
vowels.  The  vowels  were  sung  out  before 
one  of  Edison's  phonographs.  Immediately 
afterward  they  were  reproduced  very  slowly, 
and  the  vibrations  recorded  by  microphone. 
The  latter  was  furnished  with  a  mirror, 
which  reflected  the  light  of  an  electric  light 
upon  a  registering  cylinder,  covered  with 
sensitized  paper,  and  protected  by  another 
cylinder  with  a  small  opening  which  gave 
passage  to  the  rays  of  light  from  a  reflector. 
fey  this  means  were  obtained  very  distinct 
photographic  traces,  and  the  constancy  was 
remarkable  for  the  different  vowels. 


W. 

Walking- Stick  Stand.  A  camera  tripod 
which,  when  folded  up,  resembles  a  walking- 
stick. 

Wallis'  Photo-Engraving  Process.  This 
is  a  patented  process  which  does  not  bid 
very  fair  for  practical  results,  but  may  be 
recorded  as  one  of  the  many  ideas  to  which 
photography  has  given  birth,  and  which  by 
varied  modifications  has  led  to  modern  pro- 
cesses. The  patentee  claims,  first,  the  method 
or  methods  described  (in  the  specifications) 
of  preparing  photographs  for  the  purpose  of 
impressing  or  engraving  the  same,  in  or 
upon  metallic  surfaces,  to  produce  printing 
or  embossing  surfaces,  by  the  use  of  mixtures 
or  compositions  consisting  essentially  of 
purely  hard  granular  substances,  and  sofl:er 
bodies  of  mineral  or  vegetable  origin,  mixed 
with  some  gelatinous  body,  such  as  gum- 
arabic;  which  mixtures  constitute  drawing 
materials  which  will  flow  easily  from  a  pen 
or  brush,  and  which,  when  dry,  will  form  a 
substance  sufficiently  hard  to  impress  metal- 
lic plates  when  subjected  to  strong  pressure 
thereon.  Secondly,  the  use  of  bichromate 
of  ammonium,  or  other  soluble  chromic  salt, 
as  a  fixing  constituent  in  mixtures  or  com- 
positions to  be  used  for  preparing  photo- 
graphic pictures,  ito  be  afterward  impressed 
or  engraved  on  metal  plates  as  described. 
Thirdly,  the  production  of  a  tint  upon  a 
metal  surface  when  impressed  with  paper  or 
other  material,  upon  which  the  photograph 
has  been  made,  and  the  treatment  therewith 
with  scraper  and  burnisher  in  the  manner  of 
a  mezzotint  engraving,  for  the  production 
of  lights  and  shades  when  printed  from  in 
the  manner  of  a  copper-plate.  Fourthly, 
the  method  of  re-damping  photographs  which 
have  been  previously  treated,  as  before  de- 
scribed, for  the  purpose  of  supplementing 
the  same  granular  powders.  Fifthly,  the 
general  arrangement  or  combinatiorL  of  parts 
of  the  machinery  described. 

Warming-Box  for  Emulsion.  Mr.  S.  L. 
Piatt,  in  WUsofi's  Photographic  Magazine, 
says  :  "  I  send  you  a  sketch  of  my  cooking 
and  warming-box.  The  heat  from  the  lamp 
passes  all  around  an  inside  can  containing 
water.  Place  a  wire  net  in  the  bottom 
of  the  can  to  raise  the  jar  about  one  inch  ; 
the  heat  will  then  be  even.  I  always  prepare 
the  emulsion  the  evening  before  using,  and 
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place  it  to  filter  in  my  warming-box,  made 
as  engraved.  Pour  the  emulsion  in,  and 
allow  it  to  drip  into  the  bottle  contained  in 
the  warm-water  can,  No.  2.  Place  a  small 
lamp  in  at  No.  3,  and  keep  it  burning  so  that 
the  heat  is  kept  at  100°  till  after  the  flowing 


Warm  Tones  on  Bromide  Paper.    (See 

Bromide  Paper,  and  Toning.) 

Wamerke's  Process.  A  modification  of 
the  emulsion  process,  based  upon  the  fact 
that  the  image  produced  on  a  gelatine  film 
is  insoluble  in  hot  water  if  developed  by  the 


Fig.  237. 
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is  ended.  The  flowing  I  do  with  my  flowing 
apparatus,  which  connects  with  the  emulsion 
bottle  by  means  of  a  small  rubber  hose  pass- 
ing into  the  heating-box  through  the  hole  in 
the  side  at  No.  4." 

Warming-Pans  for  the  Carbon  Process. 
In  developing  carbon  prints  by  the  use  of  hot 

Fig.  238. 


water,  two  or  more  pans  are  needed  to  be 
used  close  together.  The  application  of  heat 
is  made  by  a  metal  stove  underneath,  as 
shown  in  Fig.  238. 


alkaline  pyro  process.  In  this  method  gela- 
tino-bromide  emulsion  is  spread  upon  paper 
instead  of  upon  glass.  The  emulsion  must 
contain  no  alum  or  analogous  material — this 
is  an  essential.  After  exposure  in  the  camera 
the  image  is  developed  with  jjyrogallic  acid 
in  the  ordinary  manner.  It  may  afterward 
be  fixed  or  not,  for  it  makes  very 
little  difference  in  the  end.  The 
negative  thus  far  completed  is 
squeegeed,  face  downward,  on  to 
a  glass  plate,  either  collodionized 
or  not,  and  then  placed  in  warm 
water.  In  a  short  time  the  paper 
comes  off,  leaving  the  film  ad- 
herent to  the  glass.  By  the  con- 
tinued action  of  the  warm  water 
the  gelatine  which  has  not  been 
affected  by  the  joint  action  of 
light  and  developer,  dissolves 
away.  In  the  end  the  image 
consists  of  the  reduced  silver  in 
different  thicknesses  of  g^'latine, 
while  the  deepest  shadows  are 
simply  bare  glass.  The  nega- 
tive can  now  be  intensified  to 
any  required  extent  and  by 
any  method,  one  of  the  simplest 
being  a  solution  of  permanganate  of  potash. 
It  will  be  seen  that,  as  the  shadows  are  free 
from  gelatine,  there  is  nothing  to  be  stained. 
If  the  image,  instead  of  requiring  intensifi- 
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cation,  is  too  dense,  it  may  be  reduced  by 
'  using  hotter  water,  precisely  as  in  develop- 
ing an  over-exposed  carbon  print. 

The  negative  thus  obtained  is  reversed, 
and  in  that  state  is  well  adapted  for  collotype 
or  other  processes  requiring  a  reversed  image. 
If  it  be  required  for  silver  printing,  the  nega- 
tive can  be  developed  on  a  flexible  support 
and  then  transferred  to  a  glass  plate,  or  the 
negative  can  be  stripped  from  the  glass  upon 
which  it  received  the  second  development  on 
to  a  gelatine  film. 

One  of  the  numerous  applications  of  the 
Warnerke  process,  mentioned  at  the  time  of 
its  introduction,  is  the  production  of  carbon 
enlargements  direct  from  the  original,  thus 
dispensing  with  both  the  transparency  and 
the  enlarged  negative.  In  this  case  the 
pigment  is  added  to  the  bromide  emulsion, 
so  that  a  "  carbon  tissue  "  is  obtained,  com- 
bined with  the  sensitiveness  of  bromide 
paper.  The  enlargement  is  made  as  with 
ordinary  bromide  paper,  except  that  the 
image  must  be  developed  with  pyrogallic 
acid;  then  it  is  squeegeed  on  to  transfer 
paper,  and  developed  with  hot  water  as  a 
carbon  picture ;  thus  an  enlargement  in 
pigment  and  silver  is  obtained,  but  the  silver 
can  afterward  be  removed,  if  thought  de- 
sirable. 

Wamerke's  Sensitometer.  An  instru- 
ment devised  by  L.  Warnerke  to  indicate 
the  speed  or  relative  sensitiveness  of  dry 
plates. 

Washing.  Particularly  applied,  in  pho- 
tography, to  the  washing  of  paper  proofs. 
In  all  large  cities,  where  water  is  abundant 
and  is  carried  through  buildings  in  a  run-  : 
ning  stream,  it  is  the  practice  to  have  large 
tanks  into  and  from  which  the  water  is  con- 
stantly running.  Into  these  well-filled  tanks 
the  proofs  are  placed  and  allowed  to  remain 
for  several  hours.  To  guard  against  obnox- 
ious matter  which  may  be  in  the  water,  filters 
are  attached  to  the  supply-cock.  This  is 
undoubtedly  the  very  best  method  of  wash- 
ing prints ;  but  in  towns  and  villages  where 
the  supply  of  water  is  limited,  other  meth- 
ods have  to  be  devised.  A  good  plan  for 
permanent  galleries  is  to  have  a  tank  con- 
structed near  the  ceiling  of  the  room,  con- 
necting with  the  eaves-trough  of  the  house 
by  pipes  and  thus  catch  the  rain-water  as  it 
falls. 

This  tank  can  be  connected  with  the 
washing  trough  by  means  of  another  pipe, 


to  the  end  of  which  should  be  attached  a 
stopcock  and  filter.  A  waste-pipe,  to  carry 
off  the  water  from  the  washing-trough  jast 
as  fast  as  it  runs  in,  must  be  placed  in  the 
bottom  at  the  opposite  end  to  that  at  which 
the  water  is  supplied.  When  rain  fails  to 
supply,  the  tank  can  be  filled  with  river- water. 
Instead  of  the  tank  a  barrel  or  hogshead 
may  be  used.  Where  none  of  these  methods 
can  be  made  available,  a  large  pan  must  be 
used,  and  the  operator  then  proceeds  as  fol- 
lows ;  First,  let  the  print  soak  for  fifteen  or 
twenty  minutes  ;  change  the  water,  and  rinse 
well ;  again  change  the  water,  lay  the  print 
upon  a  slab  of  glass,  and  with  a  sponge 
sponge  it  thoroughly  on  both  sides  for  twenty 
minutes  or  half  an  hour,  changing  the  water 
several  times ;  finally,  rinse  well  in  several 
waters,  sponging  occasionally  with  a  fresh 
piece  of  sponge,  until  the  final  water  gives 
no  sweetish  taste  and  none  is  perceptible  to 
the  tongue  when  touched  to  the  margin  of 
the  print. 

It  is  very  essential  that  the  print  should 
be  freed  entirely  from  hyposulphite,  and 
the  washing  should  not  be  stopped  until 
this  is  the  case,  which  point  is  ascertained 
quite  accurately  by  tasting  as  directed.  Sev- 
eral machines  for  washing  prints  have  been 
invented  to  insure  running  water,  and  also 
to  increase  the  action  of  running  water  upon 
or  in  the  print.  (See  Automatic  Washing 
Tank.) 

Washing  Apparatus.  Used  for  washing 
plates  after  coating  with  emulsion.  It  may 
be  a  metal  box  with  wooden  racks,  which 
last  should  hold  two  plates,  back  to  back,  in 
each  division.  The  washing  proceeds  more 
rapidly  when  the  plates  are  uplifted  and  the 
water  runs  oflf  underneath.  The  flow  of 
water  should  be  so  arranged  that  the  box  is 
always  fiill.  To  this  an  opening  is  made  in 
one  side  near  the  bottom ;  to  this  is  soldered 
a  small  lead  pipe,  which  is  bent  almost  at  the 
top  of  the  box  in  a  bow  and  carried  down- 
ward again.  The  water  then  must  escape 
from  below  and  inside  always  stand  as  high 
as  the  bend  in  the  pipe. 

Washing  Jar  for  Emulsion.  A  pear- 
shaped  bellied  glass  is  covered  at  its  narrow 
end  with  stout  muslin  to  support  the  emul- 
sion, and  the  whole  is  set  in  a  roomy  beaker 
as  is  seen  in  the  illustration  (Fig.  239).  To 
change  the  water  it  is  only  necessary  to  lift 
the  glass,  when,  by  slightly  agitating  it,  the 
water  drains  off.    The  beaker  is  then  emp- 
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tied  and  refilled  with  water.    It  is  the  in- 
vention of  Victor  Schumann. 


Pig.  239. 


A  second  contrivance  (see  Fig.  240) :  The 
water  is  conducted  to  the  bottom  of  the  ves- 
sel by  the  tube  D  F  and  flows  off  through  a 
funnel,  B,  which  must  be  closed  with  silk. 
C  is  the  outlet.  E  is  the  stopcock  and  /  a 
glass  tube  connecting  the  parts  of  D  F. 

Fig.  241. 
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Washing  Apparatus  for  Gelatine  Emul- 
sion. Made  of  strong  sheet  zinc.  (Fig.  241)  a, 


interior  space  of  the  apparatus  ;  6,  the  cover; 
c,  handle  of  cover;  a,  gum  tube  for  ingress* 
of  water ;  e,  stationary  brass  tube ;  /,  gum 
tube  ;  g,  bent  tube  of  glass  ;  h,  beaker  glass 
containing  the  emulsion ;  i,  tube  for  exit  of 
water. 

Emulsion  is  supposed  to  be  washed  until 
it  contains  no  more  than  1  per  cent,  of  soluble 
bromide. 

Washing  Device  for  Negatives.  A  is  a 
one-inch  tube  fitted  to  the  water  faucet  by 
means  of  the  cork  B ;  C  is  a  tin  funnel  for  a 
neck,  entering  half-way  into  a  large  jar,  D. 

Fig.  242. 


The  device  is  for  washing  two  negatives  at 
one  time  from  one  faucet. 

Washing  Pan.  Intended  to  be  set  on  top  of 
an  ordinary  sink.  (Fig.  243.)  The  water  runs 
from  the  tap  into  the  open  space  A,  thence 
it  flows  in  the  direction  of  the  arrows  and 
enters  the  pan  through  small  holes  in  the 
bottom  of  the  partition  B,  flows  over  the 
negative  C  to  the  partition  D,  when  it  flows 
out  through  small  holes  in  the  top  of  that 
partition  into  the  channel  E,  and  running 
out  of  the  pan  at  F  into  the  sink.  The  water 
flows  in  one  sheet,  without  eddies,  from  B  to 
D.  This  can  be  easily  tested  by  dropping 
into  the  channel  A  some  soluble  aniline 
color.  Plates  fresh  from  the  hypo  are  put 
near  the  end  D,  and  when  the  pan  is  full, 
negative  C^  will  be  washed  enough  and  can 
be  removed  and  the  other  plates  shoved  up 
to  make  room  for  the  next  plate  to  be  de- 
veloped.    If  desired,  alum  can  be  put  in  a 
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little  ridge  across  the  pan  between  C  and 
C ;  it  will  be  gradually  dissolved  and  act  on 
the  negative  toward  D,  but  those  on  the 


Fig.  243. 


other  side  will  not  be  affected ;  or,  if  pre- 
ferred, the  alum  can  be  put  in  the  channel  A. 

Washing  Tank.  Such  as  is  used  in 
photo-mechanical  processes  for 
washing  the  plate  without  ex- 
posure to  the  sun.  It  should  be 
filled  with  water,  covering  the 
plates,  and  renewed  if  possible 
bv  a  continuous  current.  (See 
Fig.  244.) 

Wash-Out  Engraving  Pro- 
cess. A  process  for  obtaining 
blocks  for  the  printing  press,*' 
inferior  to  the  "  swelled-gela- 
tine  "  process  which  is  largely- 
used.  This  process  is  described 
in  detail,  too  complicated  to  be 
inserted  here,  in  Photographic 
Mosaics,  1890.  For  swelled-gela- 
tine  process  see  Wilkinson's 
Photo- Engraving,  etc. 

Wastes,  To  Save  Photo- 
graphic. The  recovery  of 
residues  from  photographic 
wastes  is  beyond  the  capabili- 
ties of  most  photographers. 
Every  kind  of  waste  should,  however,  be 
saved  in  a  receptacle  of  some  kind  by  the 


methods  given  below,  and  the  product  ob- 
tained sent  periodically  to  a  reliable  firm 
making  a  specialty  of  recovering  residues. 

X.Developer Drippings.  Enough 
protosulphate  of  iron  remains 
in  the  drippings  from  the  de- 
velopment of  wet  plates  to  pre- 
cipitate the  silver.  What  is 
needed,  then,  is  to  catch  care- 
fully what  goes  off  the  plate  in 
a  suitable  vessel,  and  allow  it  to 
settle.  Pour  off  the  clear  water 
once  a  day.  This  last  is  im- 
portant, for  when  the  water  is 
allowed  to  remain  for  some  days 
the  recovery  of  the  silver  is  more 
difficult,  and  the  amount  re- 
covered is  much  less,  owing  to 
the  large  quantity  of  iron  pres- 
ent. If  left  any  length  of  time, 
test  with  common  table-salt ;  if 
it  show  a  precipitate,  proceed 
as  follows :  A  small  quantity  of 
salt  in  solution  should  be  stirred 
into  the  drippings  before  the 
water  is  poured  off,  and  until 
the  water  appears  clear.  Take 
time  to  do  the  work  thoroughly. 
The  precipitate  is  rich  in  chloride  of  silver. 
Add  the  salt  gradually,  stirring  the  solution 
until  a  precipitate  no  longer  falls,  which  may 

Fig.  244. 


easily  be  determined  by  taking  a  sample  of  it 
in  a  tumbler  or  white  bottle,  holding  it  up  to 
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the  light  when  adding  a  little  salt.  Do  not 
add  too  much,  as  an  excess  will  dissolve  the 
chloride.  When  the  silver  is  all  thrown 
down,  pour  in  a  little  nitric,  sulphuric,  or 
muriatic  acid,  which  will  clear  the  solution ; 
allow  it  to  stand  for  about  twenty-four  hours, 
then  draw  off  the  clear  water  and  you  have 
the  chloride  on  the  bottom  of  the  vessel. 

B.  Fixing  Solutions  are  very  rich  in  silver. 
They  should  be  treated  with  sulphuret  of 
potassium  dissolved  in  water,  adding  it  as 
long  as  a  precipitate  forms.  The  precipitate 
should  be  thrown  on  a  plain  muslin  filter  to 
allow  the  water  to  drain  off.  A  filter  may  be 
readily  constructed  of  common  unbleached 
muslin,  say  a  yard  square,  tying  loops  to  the 
four  corners,  and  hanging  it  up  on  sticks. 

Many  photographers  are  in  the  habit  of 
precipitating  their  washing  solutions  with 
sheet  zinc  suspended  therein.  The  action  of 
zinc,  however,  is  slow,  and  must  be  acceler- 
ated by  acidifying  the  solution.  Now  it 
frequently  happens  that  the  fixing  solution 
is  allowed  to  run  into  the  same  vessel,  and 
the  hypo,  being  an  alkali,  suspends  the  ac- 
tion of  the  zinc.  In  the  course  of  time  a 
deposit  is  formed,  but  the  happy  possessors 
of  the  "  mud  "  are  sadly  disappointed  as  to 
its  value,  since  it  is  sometimes  so  poor  as  not 
to  pay  for  the  trouble  of  refining.  All  hypo 
fixing  solutions  may  be  treated  together  in 
this  way.  A  large  barrel  is  the  best  recep- 
tacle for  them.  Insert  a  spigot  about  six 
inches  from  the  bottom.  It  has  been  found 
economical  to  use  a  large  crock  or  stone  jar 
— or  it  may  be  glass — for  the  negative  fixing 
solution ;  you  can  use  a  dipper  with  it,  or 
let  a  strong  strip  of  glass  remain  in  and 
across  it  at  an  angle  to  prevent  the  smaller 
plates  from  going  flat  to  the  bottom  of  the 
vessel.  At  intervals  the  solution  may  be 
emptied  into  the  barrel.  The  precipitate 
which  results  is  sulphide  of  silver. 

C.  Impure  Solutions  and  Used  Baths.  Be- 
sides salt,  muriatic  acid,  sulphuret  of  potas- 
sium, protosulphate  of  iron,  or  sheet  copper 
may  be  used  to  precipitate  silver  from  any 
solution  rich  in  that  metal ;  or  the  solution 
may  be  boiled  to  dryness,  and  the  wastes 
sent  to  the  refiner.  The  reasons  are  obvious : 
the  freight  is  less,  there  is  no  loss  from  the 
breakage  of  bottles,  and  leakage  is  insured 
against.  See  instructions  for  saving  print- 
washings  (E).  The  same  course  may  be  fol- 
lowed here. 

D.  Silvered  Paper.    All  prints  should  be 


trimmed  before  toning,  as  it  saves  gold ;  and 
besides,  toned  paper  is  of  little  value.  Keep 
the  untoned  clippings  and  filters  by  them- 
selves; do  not  throw  sweepings,  pieces  of 
glass  and  spoiled  ferrotype  plates  among 
them,  as  their  bulk  only  decreases  the  real 
value.  If  you  wish  to  burn  the  paper,  free 
the  fire  from  cinders  and  ashes,  and  proceed 
slowly,  for  a  strong  draught  will  carry  many 
particles  of  silver  through  the  flue.  Every 
inch  of  silvered  trimmings  is  valuable,  and 
should  be  kept  in  a  box  separately.  Do  not 
tread  them  under  foot  and  allow  them  to 
become  mixed  with  dirt  and  grit  and  dust 
on  the  floor.  Keep  a  cover  on  the  box,  and 
put  nothing  but  clean,  untoned  paper  trim- 
mings into  it. 

E.  Print  Washings  may  be  treated  the 
same  as  A,  only  it  is  better  to  keep  them 
separate.  You  save  more  than  pays  for  the 
additional  trouble.  Add  the  salt  gradually, 
and  watch  the  effect.  If  precipitation  is 
slow  and  the  solution  remains  milky  in  ap- 
pearance, the  addition  of  a  little  of  the  pro- 
tosulphate of  iron  solution  is  of  service. 
Some  workers  prefer  a  mixed  solution  of 
salt  and  alum— say  12  ounces  of  each  ingre- 
dient dissolved  in  2  quarts  of  hot  water— for 
a  stock  solution.  Add  this  carefully,  and 
not  too  much  of  it. 

F.  Toning  Solutions.  Precipitate  these 
with  protosulphate  of  iron,  but  be  sure  to 
have  the  solution  "acid,"  as  otherwise  the 
iron  will  be  precipitated  and  the  gold  will  be 
lost.  Old  toning-baths  and  the  precipitates 
which  form  when  the  toning-bath  is  being 
neutralized  by  bicarbonate  of  soda  or  other 
alkali,  should  be  saved,  and  kept  separate 
from  any  other  wastes. 

G.  Toned  Paper  Clippings.  In  a  small 
business  it  hardly  pays  to  save  these,  but 
where  the  quantity  used  is  large  and  fuel  is 
cheap,  it  often  does.  Printers  for  the  trade, 
publishers  of  photographs,  and  those  whose 
business  is  large,  have  found  the  recovery  of 
gold  from  these  clippings  well  worth  looking 
after. 

H.  Old  and  Spoiled  Dry  Plates  are  likewise 
worth  taking  care  of.  The  emulsion  can  be 
best  removed  by  soaking  the  plates  in  a 
strong  hot  solution  of  carbonate  of  soda 
(washing  soda).  When  a  quantity  is  col- 
lected, strain  it  through  a  muslin  filter, 
allowing  the  solution  to  drain  off.  A  stone 
jar  is  excellent  for  this  work.  After  filtra- 
tion the  precipitate  should  be  allowed  to  dry 
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spontaneously,  when  it  is  ready    for    the 
refiner. 

I.  Barrels,  Floors,  and  Old  Hats.  It  will 
be  found  that  the  wood  of  barrels  which 
contained  waste  solutions  for  a  number  of 
years  is  strongly  impregnated  with  silver, 
some  barrels  yielding  as  many  as  30  ounces 
of  metal ;  so  when  these  are  unfit  for  further 
use  burn  them. 

The  same  is  also  true  of  the  floors  of  long- 
used  dark-rooms  and  of  rooms  where  paper 
is  silvered  and  drained  and  fixed.  Old  felt 
hats  are  used  for  developer  drippings  by 
some.  These  with  the  developer,  skin  frag- 
ments, and  emulsions  from  dry  plates,  as  well 
as  blotters  and  filters,  are  all  worth  saving. 

J.  Aristotype  Paper  Wastes  should  be 
treated  the  same  as  other  paper  wastes  (D). 
They  may  go  together,  but  in  everything 
like  ''  waste  "  the  separate  plan  is  preferable. 

K.  Finally,  a  Word  or  Two.  The  end  of 
all  wa**te  is  silver  and  gold,  if  you  strive  to 
follow  this  advice.  Dissolve  the  salt  and 
iron  before  they  are  added  to  the  waste  solu- 
tions. A  few  drops  of  acid  should  be  added 
to  the  iron  solution  before  it  is  used.  Any 
acid  added  to  a  cyanide  solution  will  pre- 
cipitate the  silver.  Have  abundant  air  in 
circulation  about  you  when  you  do  this,  for 
the  f\im.e^— waste  you  !  Don't  use  sheet  zinc 
for  anything  thereof. 

Watch-Dial  Pictures.  Photography  may 
be  very  effectively  employed  in  the  decora- 
tion of  watch-dials  for  presentation  purposes, 
and  portraits  executed  in  this  manner  are 
always  attractive  and  add  considerably  to 
the  photographer's  exchequer  and  reputa- 
tion. These  transfers  may  be  made  in 
various  ways,  some  preferring  one  and  some 
another.  One  popular  method  is  to  sensitize 
with  a  collodion  chloride  emulsion  a  pre- 
viously talc'd  glass.  When  thoroughly  dry 
print  the  reduced  portrait  thereon,  using  a 
suitable  oval  or  other  shaped  mask,  tone  and 
fix  in  the  usual  way,  and  dry  over  a  spirit  lamp 
or  spontaneously.  The  film  is  then  softened 
with  methylated  spirit,  and  soaked  in  water 
acidified  with  a  few  drops  to  the  ounce  of 
acetic  acid. 

In  this  bath  the  film  may  be  easily  floated 
off",  if  gently  manipulated  with  a  camel's-hair 
brush.  A  sheet  of  paper  is  then  passed  be- 
neath the  film  (while  under  water),  and 
lifted  out  in  contact.  At  this  stage  it  is  easy 
to  cut  out  the  portrait  along  the  Tines  of  the 
mask  with  a  pair  of  small,  sharp  scissors. 
28 


Next,  pa.ss  the  portrait  on  its  temporary 
support  into  a  dish  of  plain  water,  where 
thev  will  again  separate.  Take  the  watch- 
dial  (previouslv  albumenized)  and  pass  it 
beneath  the  film  in  the  water,  and  gently 
entice  it  into  position  by  means  of  a  camel's- 
hair  brush,  being  careftil  to  avoid  air  bub- 
bles. Raise  from  the  water-bath  and  allow 
to  dry  spontaneously.  A  coat  of  clear  hard 
varnish  over  the  whole  dial  (Completes  the 
operation.  Other  methods  will  suggest 
themselves,  including  the  much-neglected, 
though  beautiful,  carbon  process,  and  the 
very  simple  transferrotype  of  the  Eastman 
Company. 

Clement  J.  Leaper's  formula  for  collodio- 
chloride  for  printing  out  is  most»suitable  for 
the  purpose,  and  is  as  follows  : 

a.  Alcohol,  1  oz.;  Ether,  1  oz.;  Pyroxylin,  12  grs. 
6,  Silver  Nitrate,  60  grs.;  Water,  1  dr. 

c.  Strontium  Chloride,  64  grs.;  Alcohol,  2  oz. 

d.  Citric  Acid,  64  grs.;  Alcohol,  2  oz. 

Mix  30  minims  h  with  the  whole  of  a,  add 
a  drachm  of  c  and  half  a  drachm  of  d.  Shake 
well  after  each  addition,  and  coat  at  once. 

If  the  collodion  film  be  toned  with  plati- 
num instead  of  gold,  it  may,  when  trans- 
ferred, be  burnt  in  by  any  one  using  a  muf- 
fled furnace.  This  gives  an  absolutely  im- 
perishable portrait  within  the  body  of  the 
enamel. —  W.  Ethelbert  Henry. 

Water.  The  true  constitution  of  water 
was  not  discovered  till  about  the  middle  of 
the  last  century,  when  the  Hon.  Mr.  Caven- 
dish proved  that  this  liquid  was  a  compound 
of  hydrogen  and  oxygen.  These  gases  exist 
in  water  in  the  proportion  of  1  to  8  by  weight, 
or  2  to  1  by  volume ;  the  specific  gravity  of 
hydrogen  being  to  that  of  oxygen  as  1  to  16. 
When  water  is  made  part  of  the  voltaic  cir- 
cuit, it  is  resolved  into  2  measures  of  hydro- 
gen and  1  measure  of  oxygen  gas ;  and  if  the 
gases  thus  obtained  be  mixed,  and  exploded 
by  the  electric  spark,  they  again  combine 
and  produce  their  own  weight  of  pure  water. 
The  composition  of  water  is  thus  clearly 
demonstrated  by  analysis  and  synthesis.  In 
the  production  of  water  from  its  constituent 
gases,  there  is  a  condensation  of  nearly  2000 
volumes  into  one,  thus  showing  the  wonder- 
fiil  effects  of  chemical  combination.  One 
cubic  inch  of  perfectly  pure  water  at  62^  F., 
and  30  inches  of  the  barometer,  weighs 
252.458  grains ;  by  which  it  will  be  seen  that 
it  is  815  times  heavier  than  atmospheric  air. 
Its  specific  gravity  is  1.0,  it  being  made  the 


WATE 


434 


WATE 


standard  by  which  the  densities  of  other 
bodies  are  estimated.  The  specific  gravity 
of  frozen  water  is  0.92;  that  of  aqueous 
vapor  0.6202,  air  being  1.0.  Water  changes 
its  volume  with  the  temperature ;  its  greatest 
density  is  at  about  39^  F.,  and  its  specific 
gravity  decreases  from  that  point  either  way. 
By  the  enormous  pressure  of  30,000  pounds 
on  the  square  inch  14  volumes  of  water  are 
condensed  into  13  volumes.  Water  evapor- 
ates at  all  temperatures,  but  at  212°  F.  this 
takes  place  so  rapidly  that  it  boils,  and  is 
converted  into  vapor  (steam),  whose  bulk 
is  about  1700  times  greater  than  that  of 
water. 

Pure  water  is  perfectly  transparent,  odor- 
less, and  colorless,  and  evaporates  without 
residue  or  even  leaving  a  stain  behind.  The 
purest  natural  water  is  obtained  by  melting 
snow  or  frozen  rain,  that  has  fallen  at  some 
distance  from  any  town.  Absolutely  pure 
water  can  only  be  obtained  by  the  union  of 
its  gaseous  constituents ;  but  very  pure  water, 
sufficiently  so  for  all  chemical  and  philo- 
sophical purposes,  may  be  procured  by  the 
careful  distillation  of  common  water.  The 
following  are  the  tests  usually  employed  to 
ascertain  the  purity  of  water,  or  the  nature 
of  the  substances  it  holds  in  solution : 

1.  Ebullition.  If  a  precipitate  is  formed,  or 
a  crust  deposited  on  the  vessel,  it  indicates 
the  presence  of  carbonate  of  lime.  This  is 
the  cause  of  the  calcareous  fiir  that  lines  tea- 
kettles and  boilers  used  for  common  water. 

2.  Evaporation.  The  matter  left  behind 
when  water  is  evaporated  is  impurity ;  if  it 
be  organic  matter  smoke  and  a  peculiar  odor 
will  be  evolved  as  the  residue  becomes  dry 
and  is  charred. 

3.  Protosulphate  of  iron.  If  a  little  of  this 
test  be  added  to  water  placed  in  a  stoppered 
vial,  and  a  reddish-brown  precipitate  forms 
in  a  few  days,  the  presence  of  oxygen  gas  is 
indicated. 

4.  Neither  litmus,  syrup  of  violets,  nor  tur- 
meric is  discolored  or  affected  when  moist- 
ened with  pure  water ;  if  the  first  two  are 
reddened,  it  indicates  an  acid ;  if  the  last  is 
turned  brown,  an  alkali. 

5.  Lime-water  mixed  with  pure  water  re- 
mains transparent;  if  a  milkiness  ensues 
when  the  test  is  employed  before  the  water 
has  been  boiled,  and  not  after,  carbonic  acid 
is  present. 

6.  Chloride  of  barium  occasions  a  white 
precipitate,  insoluble  in  nitric  acid,  in  water 


containing  sulphuric  acid   (usually  in  the 
state  of  sulphate  of  lime). 

7.  Oxalate  of  ammonia  occasions  a  white 
precipitate  in  water  containing  carbonate  or 
sulphate  of  lime. 

8.  Nitrate  of  silver  occasions  a  cloudy  white 
precipitate,  insoluble  in  nitric  acid,  but  solu- 
ble in  ammonia,  in  water  containing  chlorine 
or  muriates. 

9.  Phosphate  of  soda  and  ammonia  added  to 
water  that  has  been  boiled,  and  precipitated 
by  oxalic  acid  (if  required),  produces  in  a 
few  hours  a  white  precipitate  if  the  water 
contains  magnesia. 

10.  Tincture  or  infusion  of  galls  turns  water 
containing  iron  black ;  when  this  takes  place 
both  before  and  after  the  water  has  been 
boiled,  the  metal  is  present  under  the  form 
of  sulphate;  but  if  it  only  occurs  before 
boiling,  then  carbonate  of  iron  may  be  sus- 
pected, and  will  be  precipitated  as  a  reddish 
powder  by  exposure  and  heat. 

11.  Ferrocijanide  of  potassium  gives  a  blue 
precipitate  in  water  containing  a  sesqui-salt 
of  iron,  and  a  white  one,  turning  blue  by 
exposure  to  air,  in  water  containing  a  proto- 
salt  of  iron. 

12.  Sulphuretted  hydrogen  and  the  hydro- 
sulphurets  give  a  brown  or  black  precipitate 
in  water  containing  iron  or  lead. 

13.  Soap,  or  a  solution  of  soap  in  alcohol, 
mixes  easily  and  perfectly  with  pure  water, 
but  is  curdled  and  precipitated  in  water  con- 
taining carbonates,  sulphates,  or  muriates. 

Distilled  water,  the  purest  kind  of  artificial 
water,  is  obtained  in  quantity  by  the  distilla- 
tion of  common  water,  observing  to  reject 
the  first  and  last  portions  that  come  over. 
(See  Still.)  Pure  distilled  water  is  unaffected 
by  solutions  of  the  caustic  and  carbonated 
alkalies,  lime,  baryta,  oxalic  acid,  acetate  of 
lead,  nitrate  of  silver,  or  tincture  of  soap. 
Rain  water  is  a  very  pure  kind  of  natural 
water,  but  contains  minute  quantities  of  air, 
carbonic  and  nitric  acids,  carbonate  of  am- 
monia, etc.  Snow  water  is  the  purest  of  all 
natural  waters.  Spring  water  is  rain  water 
which  has  percolated  through  the  earth  and 
usually  contains  mineral  impurities.  River 
water  is  less  pure  than  good  spring  water. 
Well  water,  less  pure  than  spring  or  river, 
usually  contains  large  quantities  of  carbonate 
and  sulphate  of  lime.  Lake  water  resembles 
river  water,  but  contains  more  organic  matter 
in  a  state  of  decomposition.  Pure  water 
is   incapable  of  putrefaction,  but  ordinary 
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water  contains  a  small  quantity  of  organic 
matter  in  solution,  which  speedily  undergoes 
decomposition,  even  in  closed  vessels.  This 
is  especially  the  case  with  water  kept  in 
wooden  casks  or  open  cisterns  into  which 
leaves  and  insects  may  be  driven  by  the 
wind.  Among  the  simplest  methods  for  puri- 
fying water  are  the  following : 

1.  Filtration  or  agitation  with  coarsely 
powdered  fresh-burnt  charcoal,  either  animal 
or  vegetable,  but  preferably  the  former. 
This  will  not  orly  remove  mechanically 
suspended  matter,  but  also  the  calcareous 
and  gaseous  impurities  held  in  solution. 

2.  By  exposing  it  freely  to  the  action  of 
the  air,  by  which  the  organic  matter,  becom- 
ing oxidized  and  insoluble,  speedily  subsides. 
This  operation  may  be  easily  performed  by 
agitating  the  water  in  contact  with  fresh  air, 
or  by  forcing  fresh  air  through  it  by  means 
of  a  bellows. 

3.  The  addition  of  a  little  sulphuric  acid 
to  water  has  a  like  effect ;  15  or  20  drops  are 
usually  sufficient  for  a  gallon.  This  addition 
may  be  advantageously  made  to  water  in- 
tended for  filtration  through  charcoal,  by 
which  plan  at  least  two-thirds  of  the  latter 
may  be  saved. 

4.  An  ounce  of  powdered  alum  (dissolved) 
well  agitated  with  a  hogshead  or  more  of 
foul  water,  will  precipitate  the  foul  matter  in 
the  course  of  a  few  hours,  when  the  clear 
portion  may  be  decanted.  When  the  water 
18  very  putrid,  a  scruple  to  a  drachm  may  be 
employed  to  the  gallon,  and  any  alum  that 
may  be  left  in  solution  may  be  precipitated 
by  the  cautious  addition  of  an  equivalent 
proportion  of  carbonate  of  soda. 

5.  A  solution  of  red  sulphate  of  iron  acts 
in  the  same  way  as  alum ;  a  few  drops  are 
sufficient  for  a  gallon. 

6.  Agitation  with  about  the  half  of  1  per 
cent,  of  finely  powdered  black  oxide  of  man- 
ganese has  a  similar  effect  to  the  last. 

7.  The  addition  of  a  little  aqueous  chlorine, 
or  chlorine  gas,  to  foul  water  cleanses  it  im- 
mediately. This  method  has  the  advantage 
of  the  water  being  perfectly  freed  from  any 
excess  of  the  precipitant  by  heat.  The  neces- 
sity of  pure  water  in  photographic  operations 
is  almost  absolute,  and  the  best  distilled 
water  should  always  be  used  where  it  is  pos- 
sible to  obtain  it;  and  this  need  not  be  an 
impossibility  if  every  photographer  would 
provide  himself  with  a  still,  such  as  is  de- 
scribed in  this  work,  and  the  cost  of  which 


is  but  a  few  dollars.  The  water  used  for  wash- 
ing prints  should  be  passed  through  a  filter. 
One  of  the  best  for  this  purpose  is  the  "  car- 
bon filter."  There  is  nothing  superior  to  it 
for  freeing  water  from  impurities  not  held  in 
complete  solution. 

Water  Colors.  These  are  the  ordinary 
colors  that  work  well  in  water,  made  into  a 
stiff  and  perfectly  smooth  paste  with  gum 
water,  or  isinglass  size,  or  a  mixture  of  the 
two,  and  then  compressed  in  a  polished  steel 
mould,  and  dried. 

Water  Development.  Some  years  ago  Dr. 
Backlandt  suggested  that  dry  gelatine  plates 
be  immersed  in 

Pyrogallic  Acid 10  parts. 

Salicylic  Acid 1  part. 

Gum  or  Dextrin 10  parts. 

Alcohol 4     " 

Water 20     " 

and  allowed  to  dry  at  ordinary  temperature. 
Such  plates,  after  exposure,  may  be  devel- 
oped by  plunging  the  plates  in  pure  water 
to  which  a  small  quantity  of  liquor  ammoniae 
is  added. 

Water-Glass.  Syn.,  Sodium  silicate.  A 
syrupy  liquid  used  as  a  substratum  on  glass 
in  the  collotype  process. 

Waterhouse  Diaphragms.  All  objectives 
are  now  fitted  with  diaphragms.  These  were 
at  first  inserted  in  the  hood  of  the  lens,  and 
kept  in  place  by  a  ring.  Lake  Price  sug- 
gested a  slit  in  the  tube  in  which  loose  metal 
strips  pierced  with  apertures  (diaphragms) 
could  be  inserted.  Dr.  Waterhouse  further 
simplified  the  system,  and  hence  diaphragms 
which  take  the  form  of  loose  metal  strips  are 
called  Waterhouse  diaphragms. 

Water  Lenses.  Lenses  suitable  for  pho- 
tographic purposes,  made  hollow  and  filled 
with  water  or  other  liquid,  are  called  water 
lenses.  Such  lenses  were  made  by  Sutton, 
Archer,   and   others    many   years    ago.     A 

f)atent  has  recently  been  taken  for  such  a 
ens  in  an  improved  form  by  M.  D.  Gunn. 

Water-Level  (Spirit-Level).  An  instru- 
ment used  to  arrange  the  camera  (more  par- 
ticularly for  architectural  pictures)  horizon- 
tally. It  is  either  oblong  or  round  and  filled 
with  water,  or  better  still,  with  spirits  just 
sufficient  to  form  a  bubble,  which  always 
goes  to  the  highest  point  in  the  instrument. 
A  mark  shows  where  the  bubble  must  be 
when  the  camera  stands  horizontally. 

Water  of  Crystallization.  Some  crystal- 
lized salts  contain  more  or  less  water,  which, 
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as  it  bears  a  definite  proportion  to  the  other 
components  of  the  salt,  may  be  considered 
as  one  of  its  essential  constituents.  This  is 
termed  the  water  of  crystallization,  as  with- 
out it  crystals  could  not  be  formed.  But  it 
does  not  follow  that  all  salts  in  crystals  con- 
tain water,  as  many  are  anhydrous. 

Waterproof  Cement.  A  kind  of  emulsion 
cement  well  spoken  of  is  the  following:  Dis- 
solve of  gum  sandarac  and  mastic  each  5^ 
drachms  in  ^  pint  of  alcohol,  and  add  5^ 
drachms  of  turpentine.  Place  the  solution  in 
a  glue-pot  over  the  fire,  and  gradually  stir 
into  it  an  equal  quantity  of  a  strong,  hot 
solution  of  glue  and  isinglass ;  strain  while 
hot  through  a  cloth. 

Waterproof  Cloth.  Cloth  made  imper- 
vious to  water.  This  may  be  done  in  either 
of  the  following  ways:  1.  Spread  the  liquid 
juice  of  the  caoutchouc  tree  upon  the  inner 
surface  of  the  cloth,  and  allow  it  to  dry.  2. 
Imbue  the  cloth  on  the  wrong  side  with  a 
solution  of  isinglass,  alum,  and  soap,  by 
means  of  a  brush.  When  dry  it  is  brushed 
on  the  wrong  side  against  the  grain,  and 
then  gone  over  with  a  brush  dipped  in  water. 
3.  Apply  first  a  solution  of  India-rubber  in 
turpentine,  and  afterward  another  India- 
rubber  varnish,  rendered  very  drying  by  the 
use  of  driers.  On  this,  wool  or  other  mate- 
rial of  which  the  fabric  is  made,  cut  into 
proper  lengths,  is  spread,  and  the  whole 
passed  through  a  press,  whereby  the  surface 
acquires  a  nap  or  pile.  4.  Moisten  the  cloth 
on  wrong  side  with  a  weak  solution  of  isin- 
glass ;  when  dry,  with  an  infusion  of  nutgalls. 

Waterproof  Liquid.  For  rendering  leather 
or  cloth  waterproof,  this  may  be  made :  1.  By 
dissolving  i  of  an  ounce  of  India-rubber  in 
f  of  a  pint  of  oil  of  turpentine ;  put  them 
into  a  pot,  tie  it  over  with  a  bladder,  and  set 
it  in  hot  water;  when  dissolved,  add  hot 
boiled  oil,  1  pint.  2.  Linseed  oil,  1  pint; 
yellow  wax  and  common  turpentine,  of  each 
2  ounces;  Burgundy  pitch,  1  ounce;  melt 
together.  3.  Boiled  oil,  1  quart;  India- 
rubber,  1  ounce  ;  dissolve  by  heat.  4.  Lin- 
seed oil,  1  pint ;  suet,  8  ounces ;  beeswax,  6 
ounces ;  rosin,  1  ounce ;  melt  together. 

Waterproof  Varnish.     (See  Varnish.) 

Water  Tests,  Simple  and  Inexpensive. 
In  some  sections  of  the  country  the  water  is 
strongly  impregnated  by  chemicals  and  for- 
eign matter,  which,  though  perhaps  invisible 
to  the  eye,  nevertheless  work  mischief  to  sil- 
ver nitrate  and  toning-baths.    The  following 


chemical  tests  will  be  found  useful,  if  the 
artist  has  vainly  tried  to  overcome  difficul- 
ties that  refuse  solution. 

Lime.  Drop  two  drops  of  strong  oxalic 
acid  solution  in  the  test-tube  and  flow  upon 
the  surface.     If  milky,  lime  is  present. 

Alkalies.  Dip  a  bit  of  blue  litmus-paper 
in  vinegar.  Immerse  it  in  the  water.  If  it 
regains  its  true  shade  alkalies  are  present. 

Carbonic  Acid.  Add  an  equal  part  of  clear 
lime-water.  If  carbonic  acid  is  present,  a 
precipitate  is  seen;  now  add  muriatic  acid 
and  it  will  effervesce. 

For  Magnesia.  Boil  to  2V  of  its  weight, 
add  a  few  grains  of  neutral  carbonate  of 
ammonia  and  a  few  drops  of  phosphate  of 
soda.    The  magnesia  will  now  precipitate. 

For  Iron.  Boil  nutgalls  and  add  to  the 
water.  If  iron  be  present  it  turns  slaty 
gray.  Add  a  pinch  of  prussiate  of  potash ; 
if  it  blues,  iron  is  there. 

Hard  Water.  Dissolve  good  soap  in  alco- 
hol. Drop  a'  few  drops  in  a  glass  of  water. 
If  it  is  milky  the  water  is  hard.  If  no  change 
takes  place  it  is  soit. 

Impure  water,  defiled  by  sewage,  mud,  and 
foreign  matter,  can  be  readily  made  palata- 
ble and  healthful,  at  almost  no  expense,  by 
boiling.  Add  to  each  quart  of  the  boiled 
water  2  drops  of  perchloride  of  iron,  a  50 
per  cent,  solution ;  let  it  stand  five  hours,  and 
filter  over  night  through  the  bottom  of  a 
common  earthen  flower-pot. 

The  writer,  during  a  period  of  prevalent 
disease  caused  by  bad  water,  has  thrown 
down  as  great  a  quantity  as  a  tablespoonful 
of  sediment  to  a  quart  of  boiled  water  by  this 
means,  and  obtained  it,  limpid  and  pure,  for 
table  use. — C.  Ashldgh  Snow. 

Water  Varnish.  Solution  of  shellac  in 
borax  and  ammonia.  Used  to  varnish  both 
negatives  and  films. 

wave-Lengths  of  Light-Rays.  Light  is 
supposed  to  consist  of  or  be  produced  by  a 
substance  known  as  ether ;  again,  it  is  the 
name  given  to  the  sensation  produced  on  our 
senses  by  these  ether  waves.  These  waves 
are  not  equal  in  length  from  crest  to  crest, 
nor  do  they  travel  from  their  source  at  equal 
paces.  Some  light-waves  are  much  shorter 
than  others,  and  in  passing  from  a  medium 
of  one  density  into  another  of  different  den- 
sity are  diffracted  (turned  aside)  more  than 
the  longer  rays.  The  visible  rays  which  are 
shortest  from  crest  to  crest,  and  are  most 
diffracted  by  differing  mediums,  convey  to 
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U8  the  sensations  called  blue  or  violet  colors. 
The  rays  of  intermediate  wave-length  and 
refranjribility  form  yellow  or  green ;  those  of 
longest  wave-length  produce  red  and  orange. 
Wax.  tSyn.,  Beeswax.  Yellow  wax  is  the 
colls  of  the  honeycomb  of  the  bee,  purified 
by  melting  in  hot  water  and  allowing  the 
impurities  to  subside.  White  wax  is  yellow 
wax  bleached  by  exposure  to  light  and  air. 
It  is  used  for  making  paper  negatives  semi- 
transparent,  and  is  dissolved  in  benzole  for 
encaustic  paste,  etc.,  for  polishing  albumen 
paper  prints. 

wax  Varnish.     (See  Varnish.) 
Waxing.     Coating  the  paper  with  a  film 
of  virgin  wax  or  soaking  the  paper  in  wax 
for  the   purpose  of  making  it  transparent. 
Proceed  with  this  operation  as  follows  : 

1.  Take  a  large  silvered  plate,  as  for  a 
daguerrean  proof,  and  place  it  on  a  hori- 
zontal support,  and  then  heat  it  over  a  spirit 
lamp,  or  better  still,  place  it  over  boiling 
water,  and  then  at  the  same  time  with  the 
other  hand  rub  it  on  top  with  a  piece  of 
virgin  wax,  which  thus  becomes  melted. 
When  you  have  a  fine  coating  of  melted  wax 
lay  your  paper  where  you  can  facilitate  per- 
fect adherence  with  the  aid  of  a  paste-board. 
When  it  is  very  uniformly  imbued,  remove 
it  and  place  it  between  several  sheets  of  very 
even  blotting-paper,  over  ^vhich  pass  an  iron 
moderately  hot  in  order  to  carry  off  the  ex- 
cess of  wax.  It  is  very  essential  that  the 
wax  should  be  removed  very  uniformly  and 
remain  only  in  the  texture  of  the  paper.  A 
sheet  well  prepared  should  not  present  in 
daylight  any  shining  point  at  the  surface, 
and  should  be  perfectly  transparent.  The 
degree  of  heat  of  the  iron  is  sufficient  when 
spittle  simmers  upon  its  surface  without 
being  detached.  At  a  higher  degree  of  tem- 
perature, it  would  spoil  the  wax  and  spot 
the  paper.  For  this  preparation  preference 
must  be  given  to  very  fine  paper. 

2.  The  vessel  in  which  the  wax  is  to  be 
melted  must  be  contrived  so  as  never  to 
allow  of  its  reaching  a  higher  temperature 
than  212^  F.,  or  decomposition  of  the  wax 
might  ensue.  The  most  convenient  appara- 
tus is  a  tin  vessel  of  suitable  size,  having  a 
tray,  about  one  inch  deep,  for  the  wax,  fitting 
into  it.  The  under  vessel  is  to  be  half  filled 
with  water,  and  by  keeping  this  at  the  boil- 
ing temperature  the  wax  above  will  soon 
become  liquid.  The  wax  is  to  be  made  per- 
fectly liquid,  and  then  the  sheets  of  paper, 


taken  up  singly  and  held  by  one  end,  are 
gradually  lowered  on  the  fluid.  As  soon  as 
the  wax  is  absorbed,  they  are  lifted  up  with 
a  rather  quick  movement,  held  by  one  corner, 
and  allowed  to  drain  until  the  wax,  ceasing 
to  run  off,  congeals  on  the  surface.  The 
paper  in  this  stage  will  contain  far  more 
wax  than  necessary ;  the  excess  may  be  re- 
moved by  placing  the  sheets  singly  between 
blotting-paper,  and  ironing  them ;  but  this 
is  wasteful,  and  the  loss  may  be  avoided  by 
placing  on  each  side  of  the  waxed  sheet  two 
or  three  sheets  of  unwaxed  photographic 
paper,  and  then  ironing  the  whole  between 
blotting-paper.  Those  that  are  imperfectly 
waxed  may  be  made  the  outer  sheets  of  the 
succeeding  set.  Finally,  each  sheet  must  be 
separately  ironed  between  blotting-paper, 
until  the  glistening  patches  of  wax  are  ab- 
sorbed. The  temperature  of  the  iron  should 
not  exceed  that  of  boiling  water.  This  is 
one  of  the  most  important  points  in  the 
whole  process. 

Waxing  Prints.  Dr.  Eder  gives  a  brilliant 
surface  to  prints  upon  albumenized  paper  by 
treating  them  with : 

•White  Wax 100  parts. 

Dammar  Varnish       .       .       .        .       4    " 
Rectified  Essence  of  Turpentine     .    100    " 

To  preserve  the  solution  it  is  put  into  a 
well-dried  bottle,  and  when  it  thickens  by 
evaporation  a  little  more  rectified  turpentine 
is  added. 

Waxed  Cloth.  This  can  be  made  in  the 
same  manner  as  directed  for  waxing  paper ; 
or  by  saturating  the  cloth  with  wax  dissolved 
in  turpentine,  and  when  dry  passing  through 
a  warm  roller  press  between  sheets  of  fine 
bibulous  paper. 

Waxed  Paper.  Paper  saturated  with  white 
wax.     (See  Waxinq.) 

Waxed-Paper  Process.  This  is  a  nega- 
tive process  which  immediately  followed  the 
calotype ;  it  gave  place,  in  general,  to  collo- 
dion, and  is  not  now  much  practised.  The 
formulae  are  numerous,  from  which  we  select 
the  following : 

1.  Mr.  DawsovUs  Process.  The  best  paper 
should  be  selected.  Hold  up  each  sheet 
separately  between  the  eyes  and  a  strong 
light;  should  considerable  inequalities  of 
texture,  innumerable  pin-holes,  or  black- 
greenish  spots  be  visible,  reject  the  sheet.  A 
uniform  texture  perfectly  free  from  impuri- 
ties is  an  absolute  necessity  to  successful  re- 
sults.   Having  selected  the  number  of  sheets 
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required,  wax  the  smooth  side  in  the  manner 
described  under  "  Waxing.^^  When  the 
waxed  paper  is  dry,  the  next  step  is  to  iodize 
the  paper.  This  is  an  important  operation. 
With  English  paper,  iodide  of  potassium 
alone  is  sufficient  to  produce  all  the  grada- 
tions of  tone,  inasmuch  as  it  has  more'  body, 
so  to  speak,  than  any  of  the  foreign  negative 
papers.  Presuming,  however,  that  Cannon's 
paper  has  been  waxed,  rice-water,  whey,  or 
gum  tragacanth  are  the  best  iodizing  mediums. 
a.  To  iodize  with  rice-water,  wash  4  ounces 
fine  rice,  first  in  ordinary  spring,  then  dis- 
tilled water.  When  the  impurities  adhering 
to  or  mixed  with  the  rice  have  been  thus  re- 
moved, put  it  in  a  glazed  earthenware  pip- 
kin along  with  2  quarts  distilled  water ;  place 
on  a  clear  fire ;  the  moment  ebullition  begins, 
remove  and  stir  with  a  glass  rod  for  a  few 
minutes ;  pour  ofi"  the  liquid  portion  into  a 
bottle  or  glass  beaker,  where  it  should  stand 
for  two  days,  covered  over  from  dust,  to  allow 
the  sediment  of  rough  particles  of  starch  to 
settle  to  the  bottom.  At  the  end  of  this  time 
decant  off"  rather  more  than  a  quart  of  the 
clear  liquid,  which  filter  through  three  or 
four  folds  of  fine  muslin,  and  add  iodide  of 
potassium,  400  grains ;  bromide  of  potassium, 
80  grains ;  cyanide  of  potassium,  30  grains ; 
fluoride  of  potassium,  15  grains ;  chloride  of 
sodium,  8  grains ;  sugar  of  milk,  2  ounces, 
avoirdupois;  gum-arabic,  IJ  ounces.  At 
first  the  solution  is  of  a  dirty -milkish  color ; 
but  after  two  or  three  weeks'  standing  it  will 
become  beautifully  clear,  and  when  used 
once  or  twice,  of  a  pale  sherry  color.  It 
should  not  be  used  until  it  becomes  clear,  b.  If 
whey  is  used,  take  calf  s  stomach,  quite  fi*esh 
from  the  slaughter-house ;  wash  thoroughly ; 
cut  it  up  into  small  pieces,  and  preserve  in  a 
bottle  of  alcohol.  When  wanted,  pick  out 
three  or  four  pieces  and  put  them  into  about 
three  quarts  of  good  skimmed  milk,  slightly 
warmed ;  stir  with  a  glass  rod,  and  place  the 
vessel  in  a  warm  place.  After  a  short  time, 
whey  will  separate  from  the  caseine.  When 
this  is  completed,  press  out  the  liquid,  boil  it 
in  an  earthenware  pipkin  and  skim  it;  strain 
through  three  or  four  folds  of  fine  muslin, 
and  allow  it  to  stand  for  a  few  days.  To  1 
quart  of  the  clear  part  add  iodide  of  potas- 
sium, 500  grains ;  bromide  of  potassium,  100 
grains ;  cyanide  of  potassium,  30  grains ; 
fluoride  of  potassium,  15  grains ;  chloride  of 
potassium  or  sodium,  8  grains.  When  this 
solution  has  stood  for  two  or  three  weeks  it 


becomes  perfectly  clear,  and  is  fit  for  use. 
c.  When  gum  tragacanth  is  to  be  used,  first  dis- 
solve 30  grains  of  the  gum  in  about  a  pint  of 
distilled  water,  then  add  distilled  water,  1 
pint;  iodide  of  potassium,  500  grains;  bro- 
mide of  potassium,  125  grains;  gum-arabic, 
1^  ounces,  avoirdupois ;  free  iodine,  2  grains. 
The  color  of  this  solution  should  be  about 
the  same  as  sherry,  and  when  it  becomes 
clear  by  use,  add  more  free  iodine.  Either 
of  these  formulae  will  give  excellent  results. 
When  the  iodizing  solution  is  wanted,  pour 
into  a  porcelain  tray  a  sufficient  quantity  to 
cover  completely  ten  or  twelve  papers.  Im- 
merse them  one  by  one,  removing  the  air- 
bubbles  carefully  with  a  brush  kept  for  the 
purpose.  To  avoid  any  unevenness  in  iodiz- 
ing move  them  about  occasionally  with  the 
brush  during  the  soaking.  After  working 
for  at  least  three  hours,  hang  up  to  dry. 
Many  of  the  papers,  especially  if  the  solu- 
tion is  a  crude  one,  may  assume  a  dirty  mar- 
bled appearance,  but  this  does  not  in  the 
least  spoil  them,  and  will  entirely  disappear 
in  the  exciting  solution.  These  papers  will 
keep  three  or  four  months.  The  paper  is 
sensitized  in  a  40-grain  nitrate  solution  ren- 
dered slightly  acid  by  acetic  acid,  and  is  then 
washed  with  water  to  reduce  the  amount  of 
free  nitrate  of  silver.  After  exposure  in  the 
camera  the  picture  is  developed  in  the  usual 
way,  care  being  taken  to  keep  the  develop- 
veloping  dish  perfectly  clean. 

2.  M.  De  la  Blancher's  Process.  After  the 
sheet  has  been  properly  waxed  it  is  ready 
for  iodizing.  The  following  special  condi- 
tions are  to  be  observed  in  the  preparation 
of  the  iodizing  solution :  It  should  contain  a 
size  strong  enough  to  fill  up  the  pores  of  the 
paper  and  make  it  more  approaching  the 
condition  of  a  smooth  inert  surface.  If  too 
thick,  the  size  produces  oblong  drops  or 
irregular  lines  on  the  sheet  when  hung  up 
to  dry,  which  are  liable  to  form  black  stains 
in  the  gallic  acid  developing  solution.  The 
iodide  should  not  be  in  too  large  quantity, 
otherwise,  after  having  penetrated  the  pores 
of  the  paper,  there  is  formed  in  the  exciting 
medium  too  dense  a  film  of  iodide  of  silver, 
which  produces  thick  and  opaque  pictures. 
The  sizing  is  produced  in  the  following 
manner:  Take  water,  1  quart;  best  rice- 
water,  6  ounces;  linseed,  IJ  ounces;  fine 
gelatine,  |  ounce.  The  latter  should  be 
dissolved  by  aid  of  heat;  the  rice  and  lin- 
seed should  be  allowed  to  digest  a  little, 
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without  bursting  the  grains  of  rice.  Mix 
as  recommended  for  1;  then  take  of  the 
size  solution,  1|  pints;  sugar  of  milk,  If 
ounces;  iodide  of  potassium,  9  drachms; 
bromide  of  potassium,  80  grains.  The 
sheets  are  to  be  immersed,  one  after  an- 
other, for  ten  minutes  at  most,  carefully- 
avoiding  air-bubbles,  and  then  hung  up  to 
dry.  This  paper  will  remain  good  for  two 
or'three  months,  and  after  that  time  it  can 
be  restored  by  re-immersing  in  the  iodizing 
bath.  The  remaining  operations  of  exciting, 
etc.,  are  performed  in  the  ordinary  manner. 

3.  M.  Tillard's  Process.  Melt  1550  grains 
white  wax  in  70  ounces  of  oil  of  turpentine 
over  a  hot- water  bath;  allow  it  to  stand 
twelve  hours,  then  filter.  Add  to  the  filtrate 
2  per  cent,  of  iodide,  when  combination  will 
take  place  with  effervescence.  Add  to  this 
10  per  cent,  of  cold  prepared  castor  oil. 
The  paper  passed  through  this  bath  be- 
comes transparent,  acquires  the  firmness  of 
parchment,  and  does  not  stain  by  long  im- 
mersion in  the  gallic  acid.  After  removal 
from  this  bath  and  it  becomes  perfectly  dry 
immei*se  it  in  a  bath  composed  of  water  or 
milk  of  serum,  40  ounces ;  iodide  of  potas- 
sium, 372  grains  ;  bromide  of  potassium,  93 
grains;  albumen,  11  ounces.  The  sheets 
may  be  placed  one  upon  the  other,  avoid- 
ing air-bubbles.  Fifteen  minutes'  immer- 
sion is  sufficient,  but  they  may  remain  i 
longer.  Hang  up  to  dry.  A  piece  of  blot- 
ting-paper must  be  attached  to  each  sheet,  to 
facilitate  drying.  Make  the  sensitive  bath  of 
nitrate  of  silver,  310  grains ;  nitrate  of  zinc, 
155  grains ;  citric  or  acetic  acid,  3  drachms  ; 
filtered  rain  or  distilled  water,  18  ounces. 
It  should  be  prepared  two  or  three  days  be- 
forehand. Immerse  the  paper  for  about 
four  minutes,  then  wash  in  two  waters.  To 
develop,  take  of  a  saturated  solution  of  gallic 
acid,  14  drachms ;  distilled  water,  14 
drachms;  nitrate  bath  solution,  5  or  6  drops, 
and  be  careful  not  to  add  too  much,  as  it 
produces  coarseness.  Wash  and  finish  in 
the  usual  way. 

4.  Hev.  Mr.  Law^s  Process.  Wax  the  paper, 
which  should  be  selected  as  before  directed, 
by  the  method  as  given  in  article  Waxing. 
To  iodize  the  paper :  To  20  grains  of  distilled 
water  add  225  grains  of  iodide  of  potassium, 
112J  grains  of  bromide  of  potassium,  a  large 
tablespoonful  of  pure  honey  and  as  much 
free  iodine  as  will  give  the  liquid  a  deep 
cherry  tint.    Having  filtered  this,  pour  suf- 


ficient into  a  flat  dish  and  proceed  to  im- 
merse the  papers  in  the  following  manner. 
Take  a  sheet  by  the  opposite  corners  and 
lower  it  in  the  liquid  quickly,  carefully 
avoiding  air-bubbles,  and  with  a  bent-glass 
rod  press  the  sheet  under,  passing  from  one 
end  of  the  sheet  to  the  other.  Proceed  in 
the  same  manner  until  the  dish  is  nearly 
full ;  allow  them  to  soak  for  some  time  and 
hang  up  to  dry.  The  papers,  when  dry, 
should  present  an  even,  uniform  brown  or 
purple  color.  To  sensitize :  The  strength  of 
the  nitrate  bath  should  be  30  grains  to  the 
ounce  of  distilled  water,  and  31  minims  of 
glacial  acetic  acid.  The  strength  should  be 
kept  up  to  this,  and  after  having  excited  about 
half  a  dozen  sheets,  add  about  35  grains  of 
nitrate  of  silver  and  35  minims  of  glacial 
acetic  acid  to  each  8  ounces  of  solution.  Im- 
merse the  paper  in  this  bath  in  the  same 
manner  as  for  iodizing,  only  excite  one  sheet 
at  a  time,  and  allow  it  to  remain  until  all 
the  brown  color  has  disappeared,  when  it 
may  be  transferred  to  a  dish  of  water,  and 
subsequently  to  a  second,  if  the  paper  is  to 
be  kept  for  some  time.  Blot  off  all  the 
moisture  before  hanging  up  to  dry,  other- 
wise stains  are  apt  to  make  their  appearance. 
Expose  as  soon  after  sensitizing  as  possible,  if 
quickness  is  desirable.  For  developing,  prepare 
a  saturated  solution  of  gallic  acid  in  distilled 
water,  and  add  a  drachm  of  freshly  prepared 
aceto-nitrate  with  twice  the  quantity  of  gla- 
cial acetic  acid,  used  for  exciting  solution, 
to  each  6  ounces  of  the  gallic  acid  solution, 
i.  e.,  1  ounce  of  water,  30  grains  of  nitrate  of 
silver,  and  70  minims  of  glacial  acetic  acid. 
Take  care  to  develop  sufficiently,  so  as  to 
get  the  black  deposits  on  the  high  lights,  or 
the  durability  of  the  finished  negative  will 
be  problematical,  and  it  will  be  impossible 
to  print  from  it  by  development.  Wash  and 
fix  in  the  usual  way. 

5.  Wax  the  paper  as  usual  and  iodize,  with 
water,  10  ounces ;  iodide  of  potassium,  100 
grains ;  bromide  of  potassium,  30  grains ; 
pure  urea,  30  grains ;  free  iodine,  sufficient 
to  produce  a  sherry  color.  Excite  with  a  30- 
grain  bath  containing  1  drachm  of  glacial 
acetic  acid  to  the  ounce.  Development  and 
other  practical  details  the  same  as  for  other 
waxed-paper  processes.  Over-developed  nega- 
tives may  be  lightened  by  first  soaking 
them  in  common  water  for  some  time,  un- 
til they  become  impregnated ;  then  plunge 
them  into  a  solution  of  5  parts  of  iodide  of 


"WAXB 


440 


WEIG 


potassium  in  100  parts  of  water.  It  some- 
times requires  twenty-four  hours  to  produce 
the  desired  effect. 

6.  M.  De  Carawza's  Process.  The  paper 
which  most  photographers  reject  is  that 
particularly  selected  by  M.  De  Garawza,  he 
preferring  sheets  very  much  pressed  and  full 
of  small  holes.  His  method  of  waxing  is 
more  tedious  than  any  of  those  given  under 
Waxing,  and  possesses  no  advantage.  To 
iodize  the  paper:  In  35  ounces  of  distilled 
water  put  48  grains  of  starch  and  boil  it 
until  it  is  perfectly  dissolved.  Having  taken 
it  off  the  fire,  add  sugar  of  milk,  620  grains  ; 
iodide  of  potassium,  232  grains ;  cyanide  of 
potassium,  121  grains.  Whilst  still  tepid, 
strain  it  and  pour  it  into  a  dish  and 
introduce  one  by  one  a  dozen  sheets  of 
waxed  paper,  taking  care  to  let  the  liquid 
run  all  over  them,  and  with  a  badger's  brush 
remove  the  bubbles  of  air  which  will  other- 
wise adhere  to  the  paper.  Let  it  remain  for 
half  an  hour,  agitating  the  dish  frequently ; 
after  this  the  sheets  should  be  taken  out  one 
by  one  and  hung  up  to  dry.  Care  must  be 
taken  not  to  put  the  wax  into  the  solution 
without  first  making  it  tepid.  The  dry 
sheets  ought  to  be  very  white  and  of  a  very 
granulated  appearance.  Sensitizing  the 
paper :  The  following  solution  is  to  be  pre- 
pared in  a  blue  or  black  bottle;  distilled 
water,  17^  ounces;  nitrate  of  silver,  542 
grains ;  crystallizable  acetic  acid,  620  grains. 
This  may  be  used  in  an  hour  after  it  is 
made.  Filter  the  solution  into  a  dish  and 
plunge  a  sheet  into  it,  taking  care  to  agitate 
the  dish  continually.  After  four  minutes  of 
immersion  the  sheet  becomes  of  a  milky 
color,  and  resembles  opal  glass.  It  should 
then  be  taken  out  and  immersed  in  a  dish 
of  rain  or  distilled  water,  agitated  strongly, 
and  placed  in  another  dish  of  distilled  water 
in  the  same  manner,  then  passed  between 
sheets  of  blotting-paper,  and  placed  upon  the 
plate  of  the  frame ;  the  plate  is  then  put  into  i 
the  frame,  the  edges  of  the  paper  being  ; 
folded  back  so  as  to  stretch  it  as  much  as  I 
possible.  In  a  few  seconds  the  paper  be-  | 
comes  very  much  stretched  and  the  surface  i 
very  even.  This  method  insures  a  high  de-  } 
gree  of  finish  and  prevents  the  paper  con- 
tracting by  the  heat.  The  nitrate  solution 
having  been  returned  to  the  bottle,  it  is 
necessary  to  add  150  grains  of  animal  char- 
coal ;  shake  the  bottle  well  and  allow  it  to 
rest  until  it  is  required  again.     Develop  with 


a  solution  of  gallic  acid,  prepared  immedi- 
ately before  using.  Filter  it  and  add  a  few 
drops  of  fresh  nitrate.  As  soon  as  the  pic- 
ture appears,  wash  it  and  then  plunge  it 
into  a  solution  of  hyposulphite  of  soda,  1550 
grains;  rain  water,  21  ounces.  Half  an 
hour's  immersion  is  sufl&cient.  The  picture 
is  then  taken  out  and  left  for  twelve  hours 
in  hot  water,  which  should  be  frequently 
changed, 

7,  M.  Duchochois*  Process. — Wax  the  paper 
as  usual.  Iodize  with  serum  of  milk  (cold), 
47  fluidounces;  iodide  of  potassium,  1^ 
ounces;  bromide  of  potassium,  ^  ounce. 
To  which  may  be  added,  if  desirable,  the 
albumen  of  ten  eggs.  Immerse  the  waxed 
paper  in  the  cold  iodizing  solution  for  ten  or 
fifteen  minutes,  and  hang  up  to  dry.  Sen- 
sitize in  distilled  water,  3^  ounces;  crys- 
tallizable acetic  acid,  ^  ounce;  neutral 
nitrate  of  silver  130  grains,  neutral  nitrate  of 
of  zinc,  60  grains.  The  silver  and  zinc  ought 
to  be  dissolved  in  the  water  before  adding 
the  acetic  acid.  Immediately  after  sensitiz- 
ing wash  very  carefully,  first  in  distilled 
water,  and  afterward  in  a  second  water. 
Drain  between  blotting-paper,  and  let  it  dry 
between  other  clean  sheets,  when  it  must  be 
kept  until  wanted  for  use.  Develop  in  dis- 
tilled water,  3^  ounces;  gallic  acid,  15 
grains ;  acetic  acid,  1  drachm.  When  this 
has  remained  about  ten  minutes  in  the 
developer,  add  1  drachm  of  the  nitrate  bath, 
and  if  too  long  in  developing  add  more,  but 
slow  development  produces  the  best  prints. 
Wash  for  three-quarters  of  an  hour,  and  then 
fix  in  hyposulphite  of  soda,  180  grains; 
water,  3  ounces;  acetic  acid,  4  drops. 

Weight.  Weight  is  the  measure  of  the 
force  by  which  any  body,  or  any  given  por- 
tion of  a  substance,  gravitates  toward  the 
earth.  The  estimation  of  the  weight  of 
bodies  is  called  weighing,  and  consists  in 
the  comparison  of  the  thing  weighed  with 
some  conventional  standard.  This  standard 
may  be  determined  by  the  constant  ratio 
which  exists  between  the  volume  and  the 
weight  or  gravitating  power  of  the  same 
substance  when  placed  precisely  in  the  same 
physical  condition;  hence  for  the  primary 
creation  of  a  standard  weight,  reference 
must  be  had  to  the  measure  of  the  volume  of 
some  substance,  as  a  cubic  foot  or  inch  of 
pure  water  or  mercury,  the  weight  of  which 
is  constant  at  the  same  temperature  and 
under  the  same  atmospheric  pressure.    The 
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method  of  estimating  the  weight  of  bodies, 
without  reference  to  their  volume,  or  to  a 
-tan(hird  which  is  already  known,  is  difficult 
iud   uncertain.     In    fact,   it  is  impossible 
to  communicate  merely  by  oral  description, 
without  reference  to  some  sensible  object,  a 
proper  idea  of  a  pound  weight  or  a  foot  rule, 
since  the  mind  requires  some  known  measures 
of  volume  or  gravitating  power  for  the  pur- 
pose of  comparison.     The  original  standard 
of  small  weight  was  the  grain,  or  corn,  of 
wheat ;  and  of  measure,  the  foot,  cubit,  span, 
oace,  etc.,  derived  from  the  human  body ; 
)ut  since  the  size  of  grains  of  wheat  and  the 
inear  surface  of  the   human    body  varies 
nder  different  circumstances  and  in  differ- 
ot  individuals,  however  carefully  the  speci- 
Xens  may  be  selected  with   a  view  to  an 
a^erage,  it  is  very  evident  that  such  bodies 
en  never  furnish  permanent  and  accurate 
sindards  of  comparison.     But  the  elements 
osuch  a  standard  of  measure  are  furnished 
b,  aid  of  natural  philosophy  and  a  refined 
kpwledge  of  the  arts.     The  form  and  mag- 
niide  of  the  earth  are  presumed  to  remain 
thsame  in  all  ages,  and  hence  a  determined 
prportion  of  its  circumference,   as  g^^th, 
ori  degree,  will  represent  an  unalterable 
stadard  fit  for  the  purposes  of  metrology. 
Th  force  of  gravitation  at  the  earth's  sur- 
faces also  constant  under  the  same  parallels 
of  Htude  and  at  the  same  elevation  above 
thevvel  of  the  sea,  and  hence  the  length  ot 
a  sfionds  pendulum   is    invariable  at  any 
give  place,  under  precisely  similar  circum- 
stans.    This  furnishes  a  second  element 
for  %  determination  of  a  lineal  standard, 
whicby  its  involution  forms  similar  stand- 
ards f   measure,  both   of  superfices    and 
volun.     A  measure  of  bulk  or  volume  being 
deterined,  it  is  easy  to  estimate  weight,  or 
the  gvitating  power  of  any  substance,  by 
refereie  to  such  a  standard.     As  soon  as  a 
unit  (Weight  or  measure  has  been  agreed 
on,  anu  model  weight  or  measure  formed, 
the  lat^  becomes  the  standard,  and  others 
may  o^ourse  be  readily  formed  by  mere 
conapafin;  but  when  these  standards,  or 
their  reesntatives,  are  lost,  recourse  must 
be    agaihad  to  science  and  calculation. 
The  rel^n  between  the  weight  and  volume 
of  a  bo^  compared  to  a  given  standard 
taken  as  ^ty,  constitutes  its  specific  gravity. 
For  the  \rpose  of  weighing,  a  balance  or 
lever  is  \uired,  which,  when  accurately 
suspended  a  state  of  equilibrium  will  be 


like  afiected  by  like  weights  applied  to  either 
extremity.  A  balance  with  unequal  arms 
will  weigh  as  accurately  as  another,  of  the 
same  workmanship,  with  equal  arms,  pro- 
vided the  substance  weighed  be  removed 
and  standard  weights  be  placed  on  the  same 
scale  till  the  equilibrium  be  again  restored, 
when  the  weights  so  employed,  being  ex- 
actly in  the  same  condition  as  the  substance 
previously  occupying  the  scale,  will  of  course 
indicate  its  proper  weight.  A  knowledge  of 
this  fact  is  useful,  as  it  enables  anyone  to 
weigh  correctly  with  unequal  scales,  or  with 
any  suspended  lever.  Small  weights  may  be 
made  of  thin  leaf-brass.  Jeweller's  foil  is  a 
good  material  for  weights  below  one-tenth 
of  a  grain,  as  low  as  the  one-hundredth  of  a 
grain ;  and  all  lower  quantities  may  be  either 
estimated  by  the  position  of  the  index,  or 
shown  by  actually  counting  rings  of  wire 
the  value  of  which  has  been  determined, 
The  readiest  way  to  subdivide  small  weights 
consists  in  weighing  a  certain  quantity  of 
small  wire,  and  afterward  cutting  it  into  such 
parts,  by  measure,  as  are  desired.  The  wire 
ought  to  be  so  thin  that  one  of  the  rings 
may  barely  produce  a  sensible  effect  on  the 
beam. 

The  tables  below  represent  the  values  and 
relative  proportions  of  the  principal  weights 
employed  in  commerce  and  the  arts. 

Weights  and  Measures.    The  formulas 
given  in  photographic  literature    are    ex- 
pressed in    French    (metric),     English    or 
American  terms  of  weight  and  measure,  or 
niore  simply  in  parts  and  volumes.     The 
complications  arising  from  the  use  of  so 
,  many  different  systems  are  often  the  source 
I  of  many  difficulties  in  photographic  prac- 
j  tice,  which,  however,  can  be  easily  over- 
I  come  by  the  adoption  of  one  system  — prefer- 
j  ably  the  metric  system,  as  the    one  most 
wid.ely  used  by  scientific  workers — and  the 
I  conversion  of  formulae  differently  expressed 
into  the  terms  of  that  system.    To  adopt  this 
system  the  photographer  needs  only  gramme 
weights    and   cubic    centimetre    graduates 
for  formulae  written  in  metrical  form,  and 
conversion  tables  for  English  weights,  as 
given  below. 

U.  S.  Weights  and  Measures. 


Volume— Liquid. 


4  gills 
2  pints 
4  quarts 


1  pint. 
1  quart. 
1  gallon. 
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Fluid. 

Gallon.    Pints.    Ounces.    Drachms.    Minims. 

1      =      8    ==     128      =      1024    =      61,440 

1    =      16      =        128    =        7,680 

1      =  8    =  480 

1    =  60 

A    fluidpint  is  sometimes  called  a  fluid- 
pound. 

Troy  Weight. 
Pound.     Ounces.      Pennyweights.      Grains. 
240         ==         5760 


12         = 


24 


Apothecaries'   Weight. 

ft>  ^  3  9  gr. 

Pound.  Ounces.  Drachms.  Scruples.  Grains. 
1     =      12      =      96      =      288=    5760 
1      =        8      =        24      =      480 
1      =         3      =        60 
1      =        20 
Advoirdupois  Weight. 
Pound.     Ounces.     Drachms.    Grains  (Troy). 
1      =       16        =        256     =     7000 
1        =         16     =        437.5 
1     =         27.34 

English  Weights  and  Measures. 

Apothecaries'  Weight. 

20  grains  =  1  scruple 

3  scruples  =  1  drachm 

8  drachms  =  1  ounce 

12  ounces  =  1  pound 


Ruid  Measure. 


60  minims 
8  drachms 

20  ounces 
8  pints 


1  fluiddrachm 
1  fluidounce 
Ipint 
1  gallon 


The  above  weights  are  generally  used  in 
formulae.     Chemicals  are  usually  sold  by 

Advoirdupois  Weight. 
27.34  grains  =  1  drachm 

16  drachms         =  1  ounce 

16  ounces  =  1  ]jound 

Tables  for  the  Conversion  of  "English"  Measures 

and  Weights  into  "Metric"  and  Contrariwise. 

Conversion  of  Grains  and  Ounces  into  Cframmes. 


Grains  to  the 

Grains  to 

Ounces  to 

Ounce  = 

Grammes. 

Grammes. 

Grammes  to 
100  c.c. 

1 

0. 06479 

28.3495 

0.22817 

2 

0. 12958 

66. 9660 

0.45635 

3 

0. 19437 

85.0485 

0. 68462 

4 

0. 26916 

113.3980 

0. 91269 

5 

0.32395 

141. 7475 

1.14086 

6 

0.38874 

170.0970 

1.36904 

7 

0.45363 

198.4465 

1.59721 

8 

0.51832 

226.7960 

1. 82538 

9 

0.58311 

255. 1466 

2.05356 

Conversion  of  Minims,  Drachms,  Ounces,  and  Pints  to 
Cubic  Centimetres  and  Litres. 


Minims  to 

Drachms  to 

Ounces  to 

Pints  to 

c.c. 

c.c. 

c.c. 

Litres. 

1 

0.05916 

.3.6495 

28.  .396 

0.66792 

2 

0.11832 

7.9990 

56.792 

1.13584 

3 

0. 17748 

10. 6485 

85.188 

1.  70376 

4 

0.23664 

14. 1980 

11.3.584 

2. 27168 

5 

0. 29580 

17.  7475 

141. 980 

2. 83960 

6 

,      0. 35496 

21. 2970 

170.376 

3. 40752 

7 

0. 41412 

24.8465 

198. 772 

3.97544 

8 

0.47328 

28.3960 

227. 168 

4.54a36 

9 

0.63244 

31. 9455 

255.664 

6. 11128 

Relation  of  Metric  to  Avoirdupois  Ounces  and  Chrains. 


Metric 

Equivalents 

Metric 

EquivalenJ 

Weights. 

in  ounces 
and  grains. 

Weights. 

m  ounce) 
and  grain 

Grammes. 

Oz.  Grains. 

Grammes. 

Oz.  Grais. 

1 

0       15^ 

10 

0       If 

2 

0        31 

15 

0       Z 

3 

0        46 

20 

0       » 

4 

0        62 

28.35 

1 

5 

0        77 

30 

1        3 

6 

0        92 

35 

1       3 

7 

0      108 

50 

1       4 

8 

0      123 

500 

17       9 

9 

0      139 

1000 

35      20 

Relation  of  Metric  to  United  States  Fluid  Meas^. 


Cubic 

Min- 

Cubic 

centi- 

F1.0Z. 

Fl.dr. 

centi- 

F1.0Z. 

metres 

metres 

1 

16 

55 

2 

5 

1 

21 

60 

2 

10 

2 

42 

65 

2 

15 

4 

3 

70 

2 

20 

5 

25 

75 

2 

25 

6 

46 

80 

2 

30 

0 

7 

85 

2 

35 

1 

1 

28 

90 

3 

40 

2 

49 

95 

3 

45 

4 

10 

100 

3 

50 

5 

31 

FI.di 


Min- 
ims. 


1000  c.c.  =  1  litre  =  34  fluldounces  nearly,  2%  pints 

Relation  of  Metric  to  United  StcUes  MeasuiOf  Length. 

1  millimetre  =  1/24  of  an  inct 
1  centimetre  =  ^/j^  of  an  incl 
1  metre  =  39%  inches. 

1  kilometre   =  5^  of  a  mile. 

To  Convert  the  Centigrade  or  Celsi  S=  *»^  t^ 
Fahrenheit  Scale. 

If  above  the  freezing-point  of  wat  multiply  the 
degrees  by  9,  divide  by  5,  and  add  32^ 
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Weights,  Measures,  and  Formulae.     A 

commitk'o  appointed  by  the  Photographic 
Convention  has  fully  discussed  the  relative 
merits  of  the  English  and  French  system  of 
weights  and  measures,  and  their  report, 
which  was  adopted  by  the  Convention,  con- 
tains the  following  recommendations : 

(A.)  Weights  and  Measures.  1.  If  the 
metric  system  be  used,  weights  will  naturally 
be  expressed  in  grammes,  and  measures  in 
cubic  centimetres. 

2.  If  the  English  units  be  used,  the  minim 
and  the  drachm  should  not  be  employed  at 
all.  All  weights  should  be  expressed  in 
ounces  and  fractions  of  an  ounce ;  all  meas- 
ures in  fluidgrains,  or  in  fluidounces  and 
fractions  of  a  Huidounce. 

(B. )  Formulae.  3.  Formulae  should  give 
the  number  of  parts  of  the  constituents,  by 
weight  or  measure,  to  be  contained  in  some 
definite  number  or  parts,  by  measure,  of  the 
solution.  The  mixture  can  then  be  made  up 
with  (1)  grammes  and  cubic  centimetres,  or 
(2)  grains  and  fluidgrains,  or  (3)  ounces  and 
fluidounces,  according  to  the  unit  selected. 

4.  The  standard  temperature  for  making 
up  solutions  should  be  15°  C.  or  62°  Fahr. 
No  appreciable  error  will  be  introduced  by 
the  fact  that  these  two  temperatures  are  not 
quite  identical. 

5.  Formulae  should  give  the  quantities  of 
the  constituents  to  be  contained  in  x  parts 
of  the  finished  solution,  and  not  the  quanti- 
ties to  be  dissolved  in  x  parts  of  the  solvent. 
When  a  solid  dissolves  in  the  liquid,  or 
when  two  liquids  are  mixed,  the  volume  of 
the  solution  or  mixture  is,  as  a  rule,  not 
equal  to  the  sum  of  the  volumes  of  it»  con- 
stituents. The  expansion  or  contraction 
varies  with  the  nature  of  the  solids  and 
liquids  and  the  proportions  in  which  they 
are  brought  together.  In  making  up  a  so- 
lution, therefore,  the  constituents  should 
first  be  dissolved  in  a  quantity  of  the  solvent 
smaller  than  the  required  volume  of  the 
finished  mixture,  and  after  solution  is  com- 
plete the  liquid,  cooled  of  necessity  to  the 
ordinary  temperature,  is  made  up  to  the 
specified  volume  by  the  addition  of  a  further 
quantity  of  the  solvent. 


6.  It  is  very  important  to  specify  in  the 
case  of  liquids  whether  parts  by  weight  or 
parts  by  measure  are  intended.  The  equiv- 
alence between  weight  and  measure  only- 
holds  good  in  the  case  of  water  and  liquids 
of  the  same  specific  gravity;  a  fluidounce 
of  ammonia  solution  or  of  ether  weighs  less 
than  an  ounce ;  a  fluidounce  of  strong  sul- 
phuric acid  weighs  nearly  two  ounces. 

7.  Whenever  possible,  formulae  should 
give  the  quantities  of  the  constituents  re- 
quired to  make  up  10,  100,  or  1000  parts  of 
the  solution. 

8.  When  a  mixture  {e.  g.,  a  developer)  is 
to  be  prepared  just  before  use  for  two  or 
more  separate  solutions,  it  is  desirable  that 
the  proportions  in  which  the  separate  solu- 
tions have  to  be  mixed  should  be  as  simple 
as  possible,  e.  g.,  1  to  1,  1  to  2,  1  to  3,  1  to  10. 

9.  When  metric  units  are  employed,  the 
original  French  spelling  "  gramme  "  should 
be  used  in  preference  to  the  contracted 
spelling  "  gram,"  in  order  to  avoid  misread- 
ing_and  misprinting  as  "grain." 

Welford's  Bicarbonate  Bath.  (See 
Toning.) 

Wet-Paper  Process.  (See  Tanner's  Wet- 
Paper  Process.) 

Whatman's  Paper,  Prints  on.  Soak  the 
paper  for  two  or  three  rninutes  in  a  solution 
of  chloride  of  ammonium,  75  grains  to  the 
quart  of  distilled  water.  When  dry,  brush 
over  it  the  following  solution :  Dissolve  1 J 
ounces  nitrate  of  silver  in  16  ounces  of  water, 
and  set  one-third  of  the  solution  aside.  Pre- 
cipitate the  other  two-thirds  with  ammonia, 
and  add  just  enough  of  the  precipitant  to 
dissolve  the  precipitate— not  more.  Finally, 
add  the  one-third  of  solution  set  aside,  when 
it  will  turn  turbid.  Clear  up  with  a  few 
drops  of'  acetic  acid  and  filter.  Print  deeply 
and  tone  and  fix  in  a  combined  bath.  Make 
a  stock  solution  of  2  ounces  of  hypo  in  12 
ounces  of  water,  to  which  is  added  carefully, 
in  small  portions  and  by  constant  agitation, 
15  grains  of  pure  trichloride  of  gold  in  2 
ounces  of  water.  Of  this  stock  solution  take 
3  ounces  and  add  to  15  ounces  of  a  10  per 
cent,  hypo  solution.  With  this  bath  the 
tones  of  Whatman's,  or  any  other  matt-sur- 
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face  paper  are  entirely  at  the  will  of  the 
operator.  According  to  the  tim6  left  therein 
you  can  have  tones  of  all  shades,  from  red 
to  positive  black.  The  prints  must  not  be 
washed  previous  to  fixing  and  toning. 

Whey.  The  liquid  portion  of  milk  after 
the  curd  has  been  separated.  It  consists 
chiefly  of  sugar  of  milk. 

Wliite  Clay.     (See  Kaolin.) 

White  Ink.  Mix  1  ounce  of  barium  sul- 
phate (precipitated),  or  zinc  white,  with  thin 
gum-arabic  solution,  so  that  it  will  flow  from 
a  pen  easily  and  yet  dry  white.  Used  for  writ- 
ingtitles  on  lantern-slide  masks  and  prints. 
^  White  Light.    (See  Ught) 

White  Positives  on  Glass.  This  is  a  modi- 
fication of  the  whitening  process  given  else- 
where. Take  a  picture  in  the  usual  way,  lay 
it  in  a  dish  containing  hot  water,  and  let  it 
remain  there  about  three  minutes,  then  take 
it  out  and  wash  with  cold  water,  drain  it  a 
short  time,  and  place  it  on  a  levelling-stand  ; 
now  pour  on  the  re-developing  solution,  com- 
posed of  distilled  water,  1  ounce ;  saturated 
solution  bichloride  of  mercury  in  muriatic 
acid,  12  minims ;  protosulphate  of  iron,  20 
grains ;  nitrate  of  potash,  12  grains ;  alco- 
hol, 5  drachm.  On  the  first  application  of 
the  solution  the  picture  will  almost  disap- 
pear, and  then  gradually  become  more  and 
more  developed.  Let  it  remain  in  this  posi- 
tion until  you  have  gained  the  desired  effect, 
which  will  take  from  twenty  to  thirty 
minutes  ;  then  wash  thoroughly  with  water, 
and  dry  by  the  fire. 

White  Specks.  These  are  troublesome 
visitors  to  the  melainotype  picture,  and  some- 
times to  the  positive  paper  print.  They  may 
be  avoided  in  the  melainotype  by  adding  10 
or  20  grains  of  bicarbonate  of  soda,  in  solu- 
tion, to  the  nitrate  bath.  If  this  does  not 
entirely  prevent  it,  add  a  little  more,  avoid- 
ing milkiness  in  the  bath,  and  if  this  does 
happen,  filter  and  add  2  or  3  drops  of  acid. 
The  plate  should  never  be  cleansed  with 
anything  except  pure  alcohol.  (See  also 
Imperfections  in  Negatives  and  Positives.) 

White  Spots.  These  are  similar  in  ap- 
pearance to  the  "white  specks"  on  the 
melainotype,  differing,  however,  in  their 
nature ;  the  specks  on  the  melainotype  being 
due  to  the  acid  state  of  the  nitrate  bath  in 
connection  with  organic  matter,  whilst  those 
in  paper  positives  are  due  to  two  causes :  im- 
perfections in  the  sizing,  and  black  spots  in 
the  negative.    The  first  difficulty  can  gener- 


erally  be  overcome,  when  it  is  inconvenient 
to  select  the  paper,  by  briishing  the  sensitive 
solution  over  the  paper  copiously,  and  work- 
ing it  into  the  sizing  well ;  papers  that  are 
floated  are  more  apt  to  yield  the  "  white  spots  " 
than  those  that  are  brushed.  White  spots 
produced  by  black  spots  in  negatives  can  be 
touched  out  with  a  brush  where  they  are  not 
so  numerous  as  to  make  this  too  costljr. 

White  Varnish.     (See  Varnish.) 

Whitened  Camera.  An  old-time  French 
invention  possessing  some  advantages,  and 
once  it  was  considered  by  some  an  impor- 
tant improvement.  By  pasting  white  paper 
upon  the  interior  walls  of  the  camera-obscura, 
or  what  is  preferable,  by  covering  them  with 
a  coat  of  white  paint,  we  increase  the  im- 
pressibility of  papers  and  glass  in  the  pro- 
portion of  nine  to  fifteen,  that  is  to  say 
nearly  one-half  Independently  of  accel- 
eration in  the  operation,  the  image  presents 
more  harmony  in  its  ensemble.  The  passage 
of  the  shades  to  the  lights  is  less  dry  and 
better  graduated.  This  result  is  much  more 
valuable  from  the  fact  that  the  proofs  are 
generally  injured  by  exaggerated  contrasts, 
especially  when  we  operate  upon  glass.  A 
still  more  valuable  result  is,  that  the  green, 
yellow,  and  red  colors  which  produce  so 
little  action  upon  the  sensitive  coating  when 
we  operate  with  the  camera-obscura,  are 
much  better  revealed  when  we  have  recourse 
to  the  white  camera.  Finally,  the  use  of  the 
whitened  camera  admits  of  the  formation  of 
the  image  with  a  light,  which  is  never  per- 
mitted with  the  black  camera-obscura,  what- 
ever may  be  the  duration  of  exposition. 

Whitening  Solution.  A  solution  for 
whitening  ambrotypes.  Take  bichloride  of 
mercury,"30  grains ;  wat;er,  1  ounce.  By  a 
gentle  application  of  heat  the  bichloride 
entirely  dissolves.  Before  applying  the  solu- 
tion the  image  is  to  be  fixed  and  the  plate 
well  washed ;  it  is  then  to  be  poured  on  and 
suffered  to  lie  until  the  degree  of  whiteness 
required  is  attained,  then  poured  off  and  the 
plate  again  well  washed. 

Wliiting.  Chalk  carefiilly  cleared  of  all 
stony  matter,  ground,  levigated,  and  made 
up  into  small  oblong  cakes.  As  it  is  often 
used  as  a  polishing  material  for  glass  plates, 
etc.,  it  should  be  very  carefiilly  freed  from 
all  particles  of  flint  or  sand. 

Whole  Plate.  A  size  for  plates  and  pho- 
tographs (Germany  and  France,  18  x  24  cm.; 
England,  6^x8 J  inches). 
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Wide-Angle  Lens.  "Covering-power" 
in  a  lens  depends  upon  its  focal  length. 
Lenses  made  to  cover  plates  large  in  i>ropor- 
tion  to  their  focal  length  are  called  wide- 
angle  lenses.  Such  lenses  are  necessarily 
short  in  focal  length,  and  include  from  70° 
to  115°  of  a  view — foreshortening  the  per- 
spective. 

Wide-Angle  Rectilinear.  An  objective, 
constructed  by  Dulliiieyer,  comprising  a  very 
large  angle  of  field.  It  is  free  from  spheri- 
cal and  chromatic  aberration. 

Willesden  Paper.  A  commercial  water- 
proof cardboard  or  paper,  used  for  making 
baths,  etc.  The  paper  is  made  waterproof 
by  immersion  in  a  solution  of  cupric  oxide 
in  ammonia. 

Wine,  Spirits  of.  A  name  given  in  Eu- 
rope to  alcohol  (which  see). 

Wing's  Multiplying  Camera.  This  in- 
strument has  four  sets  of  lenses  (portrait 
combinations),  and  carries  a  plate  12x15 
inches.  This  plate  is  placed  in  a  movable 
shield  which  has  both  a  lateral  and  a  vertical 
movement,  and  by  certain  parts  of  adjust- 
ment can  be  set  to  take  on  the  one  plate 
from  4  to  16  negatives,  the  largest  picture 
4|x5J  inches,  and  the  smallest  J  inch  square. 

Wire,  Magnesium.  One  of  the  commer- 
cial forms  of  magnesium,  used  in  flash-light 
photography. 

Wonder  Camera.  The  so-called  "  wonder 
camera  "  is  intended  to  show  opaque  objects 
upon  a  screen,  much  enlarged  and  in  their 
original  colors.  A  common  card  photograph 
may  be  shown  as  large  as  life  without  the 
least  coarseness,  but  as  fine  as  the  original. 
Colored  lithographs  of  all  kinds  are  very 
beautiful  when  enlarged  in  this  manner.  As 
a  means  of  amusement  it  rivals  the  magic- 
lantern.  It  consists  of  a  wooden  box  with  a 
top  made  of  tin  or  sheet-iron ;  the  chimney 
is  made  of  the  same  material.  The  lens  is 
the  same  as  used  upon  a  camera  for  making 
photographs.  At  the  back  of  the  box  (as 
will  be  seen  by  reference  to  the  plan  and 
elevation)  are  two  doors  placed  upon  hinges. 
When  the  box  is  in  use  the  door,  e,  is  kept 
closed.  The  other  door  consists  of  two  parts 
placed  at  right  angles  to  each  other ;  the 
object  of  this  is  to  fill  the  opening  in  the 
door,  e,  while  the  pictures  are  being  attached 
to  c  /  when  c  is  swung  into  position  opposite 
the  lens  placed  at  b,  d  is  carried  to  one  side. 
If  stereoscopic  views  are  to  be  shown,  a  slit 
may  be  cut  at  e,  through  which  they  may  be 


inserted  without  opening  the  box.  The 
door,  e,  should  be  cut  off  a  little  at  the  bot- 
tom so  as  to  admit  the  air.  The  light  is 
placed  at  A,  as  nearly  opposite  the  picture  as 
possible.  It  should  be  a  strong  liffht;  an 
Argand  burner  is  the  best.  At  the  back  of 
the  light  is  a  piece  of  tin  bent  in  the  form 
of  a  reflector.     The  light  coming  from  h 

Fig.  246. 
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strikes  c,  and  is  reflected  through  the  lens 
upon  the  screen.  The  plan  of  the  box  is 
represented  with  the  top  removed.  The 
dimensions  depend  upon  the  focal  distance 
of  the  lens  and  height  of  the  light.  Care 
must  be  used  to  have  the  distance  from  the 
lens  to  c,  when  closed,  equal  to  the  focal 
distance. 

Woodburytype  Printing  Process.  A 
method  invented  by  W.  B.  Woodbury,  by 
which  a  bichromate  of  gelatine  film  is  ex- 
posed under  a  negative  and  developed  in  hot 
water. 

The  resulting  very  delicate  gelatine  relief 
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picture,  which  becomes  as  hard  as  stone  in 
the  light,  is  impressed  upon  a  plate  of  lead 
(intaglio)  by  hydraulic  power.  This  intag- 
lio, after  being  placed  horizontally  in  a  hand- 
press,  is  flowed  with  a  hot  gelatinous  color. 
A  piece  of  paper  is  now  placed  over  this,  the 
press  closed  (any  surplus  color  runs  off  at 
the  sides)  and  after  cooling,  the  gelatine  film 
firmly  adhering  to  the  paper  is  pulled  off 
and  dried.  The  prints  produced  by  this 
process  bear  comparison  with  silver  prints, 
which  they  usually  surpass  in  brilliance  of 
half-tones  and  shadows. 

Woodbury's  Printing- Table.    This  table 
is  used  in  the  beautiful  process  of  W.  B. 

Fig.  247. 


Woodbury.  The  table  as  contrived  revolves. 
Upon  it  are  placed  several  heavy  iron  presses 
with  tops  to  raise  and  lower.  A  printing- 
matrix,  or  plate,  is  placed  upon  one  of  the 
press  beds,  and  the  emulsion  of  gelatine  and 


pigment  poUred  upon  its  centre.  Upon  this 
the  ordinary  paper  is  laid.  The  pressure 
brought  upon  the  whole  drives  the  emulsion 
to  the  extremes  of  the  paper,  and  the  two 
adhere,  making  the  print,  which  must  be 
tanned  in  alum  solution. 

Wood  Blocks,  Photographs  on.  To  ob- 
tain pictures  on  wood  blocks  suitable  for 
wood  engraving  the  collodion  process  should 
be  used. 

The  collodion  used  is  a  good  positive  col- 
lodion, such  as  makes  good  work  in  tintype, 
and  the  same  may  be  said  of  the  silver  bath 
and  developer,  the  j^icture  being  made  on 
either  glass  or  on  the  ferrotype  plate,  in  ex- 
actly the  same  way  as  if  an  ordinary  tintype 
is  being  made,  the  operation  all  through 
being  the  same  till  the  picture  is  dry ;  then  a 
piece  of  black  paper,  such  as  is  used  for 
covering  cardboard  boxes,  is  smeared  over 
with  thick  gum  mucilage,  then  put  on  the 
pictures  and  squeegeed  into  contact,  and  in 
a  few  seconds  the  paper  is  stripped  off  the 
plate  with  the  collodion  image  adhering 
thereto.  The  wood  block  is  prepared  by 
rubbing  over  it  some  gas-black  mixed  with 
white  of  egg,  rubbing  it  well  into  the  block, 
and  leaving  only  a  thin,  even  film  of  black 
on  the  surface  of  the  block ;  now  cover  the 
block  with  alcohol,  and  set  this  on  fire, 
allowing  it  to  burn  right  out — this  coagulates 
the  albumen  and  fixes  the  black ;  a  piece  of 
verv  fine  emery  cloth  will  soon  remove  any 
roughness  left  in  rubbing  on  the  black. 

The  block  is  now  covered  with  white  of 
egg  laid  on  with  a  brush,  or  with  the  finger; 
the  picture  on  the  black  paper  is  trimmed 
down  to  the  proper  size,  then  put  face  down 
on  the  block,  and  squeegeed  into  contact, 
using  an  India-rubber  roller  squeegee  for  the 
purpose;  when  this  is  done  moisten  the  back 
of  the  paper,  and  when  the  gum  is  loosened, 
strip  off  the  paper,  leaving  the  collodion  film 
on  the  block ;  rub  with  a  wet  soft  sponge,  cover 
with  alcohol,  fire  it,  and  the  block  is  read;y 
for  the  engraver. 

Wood  N"aphtha.     (See  Metkylic  Alcohol.) 

Wood,  Photography  on.  (See  Wood  Blocks 
and  Photo- Xylography.) 

Wood  Vice.  A  small  instrument  for  hold- 
ing  plates  while  buffing  or  cleaning. 

Wooden  Baths.  These  baths  are  made  of 
well-seasoned  pine  plank,  with  strips  on  the 
sides  and  bottom,  \\  inch  square,  closely  set 
with  tongue  and  groove,  and  all  strongly  held 
by  screws  two  inches  apart.    The  inside  is 
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thoroughly  and  evenly  coated  with  the  best 

shellac  varnish. 
Wood's  Catalysot3rpe.    (See  Catalysotype.) 
Wood's  Collodion.    Take  of  sulphate  of 

iron,   40  grains ;    iodide    of   potassium,    24 

trains ;  chloride  of  sodium,  6  grains ;  alco- 
ol,  20  grains;  strong  water  of  ammonia,  3 
drops.  Mix  the  powdered  salts  together  and 
add  them  to  the  alcohol,  then  the  water  of 
ammonia.  A  few  pieces  of  iron  wire  must 
be  kept  in  the  mixture  to  prevent  the  iron 
from  becoming  peroxidized.  One  part  of 
this  mixture  is  to  be  added  to  three  parts  of 
collodion  holding  in  solution  an  alcoholic 
solution  of  common  salt  in  the  proportion  of  j 
1  fluiddrachm  of  salt  to  4  ounces  of  collo-  I 
dion.  Or,  neglecting  the  salt  solution,  5 
drops  oi  chlorofonn  may  be  added  to  1  drachm 
of  the  solution  of  iodide  of  iron,  and  3 
drachms  of  plain  collodion.  The  mixture  of 
collodion  and  iodide  of  iron  ought  to  be  used 
shortly  after  having  been  made,  as  the  iron 
becomes  peroxidized  and  spoiled  by  long  con- 
tact with  collodion.  The  nitrate  solution  for 
exciting  the  plate  should  be  of  the  strength 
of  30  grains  to  the  ounce  of  water.  A  little 
water  of  ammonia  added  to  the  hyposulphite 
of  soda  solution  brings  out  the  picture  more 
fully  when  a  very  short  exposure  is  given. 
(Obsolete.) 

Wood's  Gilding  Dissolvent.  A  compound 
invented  by  Dr.  Wood,  to  remove  the  coat- 
ing of  gold  from  the  daguerrotype  plate, 
enabling  the  operator  to  use  his  plates  two  or 
more  times  after  gilding. 

Worden's  Metnod  of  Taking  Unreversed 
Positives.  Glass  of  uniform  thickness  must 
be  used — a  point  easily  attended  to.  Sup- 
posing a  lot  a  sixteenth  thick  to  be  selected, 
plane  a  rabbet  a  sixteenth  deep  round  the 
edge  of  the  plate-frame,  so  that  it  will  lie 
just  so  much  nearer  to  the  slide.  Lay  the 
plate  in,  collodion  side  up,  and  on  it  place  an- 
other thin  plate,  to  which  small  triangular 
pieces  of  glass  have  been  neatly  cemented  at 
the  four  corners.  Close  the  box  and  expose 
in  the  usual  manner.  A  rather  longer  ex- 
posure will  be  required  than  by  the  ordinary 
method,  about  16  seconds  to  12. 

Blotting-paper  should  be  laid  on  the  pro- 
jecting corners  of  the  upper  glass  plate.  The 
altered  plate-frame  can  only  be  used  for  non- 
reversed  pictures. 

Worral's  Transparencies.  In  printing 
upon  collodion,  take  the  wet  plate  out  of  the 
bath  immediately,  lay  it  upon  a  blackened 


surface,  and  cover  the  surface  with  prepared 
film  of  gutta-percha,  or  transparent  paper, 
taking  care  that  no  air-bubbles  are  entangled 
between  the  two  films ;  the  negative  is  then 
placed  directly  upon  the  whole,  an  impres- 
sion taken,  and  after  the  removal  of  the 
negative  and  ^utta-percha  film,  the  picture 
is  developed  with  the  ordinary  iron  positive 
developer. 

To  obtain  the  gutta-percha  film,  a  solution 
of  the  gum  in  benzole  may  be  poured  upon  a 
clean  glass  plate,  and  when  dry  removed  by 
immersion  in  water ;  or  a  film  of  collodion 
may  be  previously  deposited  upon  the  glass 
plate,  and  after  the  coating  is  dry,  varnished 
with  turpentine  mastic  varnish ;  or  the  mas- 
tic varnish  may  be  mixed  in  the  proportion 
^  to  t  of  the  gutta-percha  solution.  The 
addition  of  the  mastic  varnish  renders  the 
film  firmer,  less  liable  to  curl  up  by  the 
warmth  of  the  hand,  and  more  transparent. 

The  prepared  gutta-percha  film  is  liable  to 
become  spotted,  by  being  in  contact  with  the 
silver  solution,  but  the  spots  may  be  removed 
by  washing  with  cyanide  of  potassium. 
When  the  film  has  been  once  used  and  is  re- 
quired again  before  it  has  become  dry,  the 
nitrate  solution  will  be  found  to  have  gath- 
ered concentrated  drops,  and  if  a  print  is 
taken  without  a  previous  washing  of  the  film 
in  water,  dark  spots  will  mar  the  appearance 
of  the  impression ;  in  this  case  it  is  requisite 
to  be  careful,  when  laying  the  film  upon  the 
collodion  surface,  to  raise  and  depress  it 
several  times,  so  as  to  allow  the  concentrated 
drops  on  the  film  to  become  equally  diffusde 
with  the  solution  on  the  collodion  surface. 

You  may  use  the  iron  developer  of  various 
strengths,  from  the  most  dilute  to  the  most 
concentrated,  with  and  without  acids  and 
alcohol;  also  pyrogallic  and  formic  acids. 
When  the  deposit  has  been  thrown  down 
rapidly,  and  there  is  but  little  intensity  in 
the  picture,  strengthen  with  bichloride  of 
mercury,  not  allowing  the  solution  to  remain 
sufficiently  long  to  whiten  the  whole  image. 

The  general  mode  of  procedure  is  only  in- 
dicated above,  as  the  modifications  are  in- 
finite, but  the  results  are  in  many  cases 
superior  to  any  in  the  ordinary  paper  print- 
ing processes. 

Transfer  the  impressions  obtained  to  white 
paper  by  means  of  a  solution  of  bleached 
shellac  in  borax,  but  in  this  case  the  pyro- 
gallic acid  must  not  be  used  as  a  negative 
developer. 
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Wool,  Cotton-.  Cotton-wool  which  has 
been  boiled  with  sodium  carbonate  is  one  of 
the  purest  forms  of  cellulose ;  used  in  the 
preparation  of  pyroxylin. 

Wothlyt3rpe.  A  process  devised  by 
Wothly,  in  1864,  in  which  paper  was  coated 
with  a  collodion  containing  nitrate  of  ura- 
nium and  silver  in  concentration.  This  pro- 
cess is  not  now  in  use. 


Xanthic  Acid.  A  peculiar  acid,  com- 
posed of  sulphur,  carbon,  hydrogen,  and 
oxygen. 

Xantho- Collodion.  Take  of  ether  and 
alcohol  (98  per  cent.),  of  each,  ^  ounce.  Dis- 
solve first  in  it,  10  grains  of  iodide  of  ammo- 
nium, and  5  grains  of  bromide  of  cadmium. 
Then  dissolve  in  it  5  grains  of  pyroxylin, 
made  at  the  maximum  temperature.  Then 
add  1  ounce  of  the  following  tincture :  To  4 
ounces  of  alcohol  (98  per  cent.)  add  1  ounce 
of  powdered  turmeric  (curcuma).  This  tinc- 
ture should  be  prepared  and  frequently 
shaken  several  days  before  being  used.  The 
collodion  is  now  of  a  rich  yellow  color,  and 
as  soon  as  it  settles  is  fit  for  use  for  either 
negative  or  positive  pictures,  or  for  dry 
plates.  If  positives  are  taken  with  it  either 
on  the  black  glass  or  the  melainotype  plate, 
the  positive  presents  a  very  rich  tone  not 
unlike  the  gilded  daguerrotype ;  but  this 
effect  is  not  so  pleasing  if  the  positive  is 
taken  on  white  glass  and  backed  with  black 
varnish.  The  negative,  although  the  collo- 
dion has  just  been  made,  is  very  intense  and 
will  give  a  proof  the  details  of  which  will  be 
exceedingly  beautiful.  All  of  these  details 
will  print  without  the  least  solarization.  In 
the  production  of  the  dry  plate  this  collodion 
works  very  beautifully.  The  film  is  so  tough 
that  it  may  be  washed  with  a  stream  of 
water  with  rapidity,  while  there  is  not  the 
least  necessity  of  resorting  to  pyrogallic 
acid  as  a  developer,  unless  the  operator  fan- 
cies the  substance.  One  great  advantage  of 
the  xantho-collodion  is,  that  it  is  ready  to 
produce  an  intense  negative  as  soon  as  it  is 
prepared.  This  collodion  is  due  to  Prof.  J. 
M.  Sanders. — H.  H.  Snelling. 

Xylographs.  Positive  pictures  by  the  wet- 
collodion  process,  toned  and  transferred  from 
a  paper  support  to  a  wood  block  for  the  pro- 
duction of  wood  engravings,  were  called  by 


this  name.  The  manner  of  preparation  is 
given  in  Vogel's  Handbook  of  Photography, 
page  233. 

Xylography.  The  art  of  drawing  and 
engraving  on  wood. 

Xylography,  Photo-.  (See  Photo- Xylog- 
raphy.) 

Xyloidin.  A  substance  analogous  to 
pyroxylin,  produced  by  the  same  mixed 
acids  when  made  to  act  upon  starch.  It 
dries  from  its  solutions  as  a  dead,  not  a  trans- 
parent film.  Very  inflammable  and  explo- 
sive. 

Xylonite.  A  light  vulcanite  material,  simi- 
lar to  celluloid,  employed  in  making  trays 
and  dishes  for  use  in  development,  etc. 

Y. 

Yellow  Fabric.  The  non-actinic  fabric 
used  for  dark-room  windows,  etc. ;  it  is  gener- 
ally red  or  yellow.  The  yellow  fabric  is 
obtained  by  the  use  of  chromate  of  lead  and 
Paris  yellow  (lead  oxychloride). 

Yellow  Fog.  A  fault  in  the  negative, 
consisting  in  yellow  shadows  by  reflected 
light  (yellow  stain).     (See  Fog.) 

Yellow  Glass.  This  article  being  imper- 
vious to  white  light,  is  sometimes — and  should 
be  always — used  to  give  light  to  the  dark 
room.  The  Bohemian  orange-yellow  is  best 
for  this  purpose;  but  when  this  cannot 
be  procured,  ordinary  ground  glass,  colored 
with  an  orange  varnish,  will  be  found  very 
applicable. 

Yellow  Prints.  From  imperfect  toning 
and  fixing,  or  from  keeping  the  sensitive 
paper  too  long  before  printing,  prints  occa- 
sionally become  yellow.  A  solution  of 
bichloride  of  mercury  in  water  will  promptly 
restore  the  prints.  As  soon  as  the  print  is 
bleached  it  should  be  well  washed  in  water 
and  re-fixed  in  hypo.  The  immersion  in 
mercury  must  be  short,  as  otherwise  every 
trace  of  the  picture  may  be  obliterated.  The 
intelligent  photographer,  however,  should 
never  have  any  yellow  prints.  Dilute  aqua 
ammonia  will  also  frequently  give  brilliancy 
to  vellow  prints. 

Yellow  Prussiate  of  Potash.  A  name 
sometimes  given  to  potassium  ferroeyanide. 

Yellow  Screen.  A  yellow  plate  glass  or 
other  yellow  transparent  medium,  used 
when  photographing  with  color-sensitive 
plates,  to  weaken  the  still  too  actinic  blue 
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light.  The  picture  is  taken  through  the 
screen,  thereoy  partly  obscuring  the  blue 
rays.  This  prolongs  exposure  about  four- 
fold. (See  Color  Photography ;  Color  Screens  ; 
Imrh romntic and  Orfhnrh nnuatir  Phofof/ra/)hi/.) 

Yellow  Screen,  Substitute  for.  Vidal 
recoinmcnds  for  this  purpose  that  the  plates 
be  soaked,  previous  to  exposing,  in  a  bath  of 
picric  acid  neutralized  with  ammonia. 

Yellow  Stain.  A  yellow  appearance  of 
the  negative  by  transmitted  light,  usually 
caused  by  prolonged  development  in  pyro- 
gallol  or  hydroquinone.  It  mav  usually  be 
removed,  after  fixing  and  washiiig,  by  bath- 
ing in  a  solution  of  20  parts  saturated  alum 
solution  and  one  part  hydrochloric  acid. 
When  the  yellow  color  shows  only  by  re- 
flected light  It  is  called  yellow  fog^  Collo- 
dion negatives  and  albumen  prints  grow 
yellow  from  insufficient  washing  after  fixa- 
tion in  hypo. 

A  yellow  tinge  in  the  whites  of  platinum 
printa  is  caused  by  the  sensitizing  solution  in 
the  developer  not  being  sufficiently  acid,  or 
by  insufficient  immersion  in  hydrochloric 
acid.  The  remedies  are  obvious.  Yellow 
stains  or  mist  on  bromide  prints  can  be  re- 
moved by  the  use  of  diluted  hydrochloric 
acid  (1 :  100),  or  by  rubbing  the  image  with 
cotton-wool  in  the  acid  bath  before  fixing. 

Z. 

Zapon  Varnish.  A  patented  varnish  con- 
sisting of  celluloid  dissolved  in  amyl-acetate. 
This  varnish  gives  a  brilliant  surface,  im- 
j)ervious  to  heat  or  moisture,  and  may  be 
used,  for  negatives,  positives,  or  as  a  lacquer 
tor  trays.     (See  Varnishes.) 

Zinc.  The  zinc  of  commerce  is  obtained 
from  the  native  sulphuret  {zinc-blende)  or 
carbonate  (calamine),  by  roasting  these  ores 
and  distilling  them  along  with  carbonaceous 
matter  in  a  covered  earthen  crucible,  having 
its  bottom  connected  with  an  iron  tube, 
which  terminates  over  a  vessel  of  water 
situated  beneath  the  furnace.  The  first  por- 
tion that  passes  over  contains  cadmium  and 
arsenic,  and  is  indicated  by  what  is  techni- 
cally called  "brown  blaze;"  but  when  the 
metallic  vapor  begins  to  burn  with  a  bluish- 
white  flame,  or  the  "blue  blaze"  commences, 
the  volatilized  metal  is  collected.  Commer- 
cial zinc  is  never  pure.  The  following 
method,  by  which  several  pounds  of  chemi- 
29 


cally  pure  zinc  may  be  obtained  in  a  quarter 
of  an  hour,  will  be  found  useful :  Melt  the 
zinc  of  commerce  in  a  common  crucible  and 
throw  it  into  a  tolerably  deep  vessel  of 
water,  taking  care  that  the  metal  be  very 
hot  at  the  moment  of  running.  Dry  the 
grains  and  dispose  them  by  layers  in  a  Hes- 
sian crucible,  with  one-fourth  of  their  weight 
of  nitrate  of  pottish,  using  the  precaution  to 
place  a  slight  excess  at  the  top  and  at  the 
DOttom.  Cover  the  crucible  and  secure  the 
lid,  then  apply  heat— a  vivid  deflagration 
takes  place,  with  great  disengagement  of 
light;  after  which  remove  the  crucible  from 
the  fire,  separate  the  drops  with  a  tube,  and 
lastly,  run  the  zinc  into  an  ingot  mould. 
Zinc  is  a  bluish-white  metal,  having  the  sp. 
gr.  6.8  to  7.2 ;  tough  when  cold,  ductile  and 
malleable  at  from  212^  to  300°,  brittle  and 
easily  pulverized  at  400°;  fuses  at  773°  and 
sublimes  unchanged  at  a  white  heat  in  close 
vessels.  It  is  scarcely  affected  by  exposure 
to  air  and  moisture.  Heated  to  whiteness 
in  contact  with  air,  it  burns  with  great  bril- 
liancy and  is  converted  into  oxide  (flowers 
of  zinc).  It  is  very  soluble  in  dilute  sul- 
phuric and  muriatic  acid,  with  the  evolution 
of  hydrogen  gas.  Zinc  is  used  for  galvanic 
batteries,  in  the  manipulation  of  various 
articles,  in  fireworks,  and  in  medicine.  Ex- 
cept the  use  of  metal  in  photo-mechanical 
purposes,  zinc  is  little  used  in  photography. 
The  salts  of  zinc,  bromide,  iodide,  and 
chloride,  are  formed  similarly  to  the  salts  of 
cadmium. 

Zinc  hypochloride  has  recently  been  sug- 
gested as  a  hypo-eliminator. 

Zinc,  Acetate  of.  A  salt  formed  by  the 
union  of  acetic  acid  with  zinc.  To  prepare, 
dissolve  oxide  of  zinc  in  acetic  acid,  evap- 
orate and  crystallize.  Or,  take  crystallized 
sulphate  of  zinc,  143  parts;  crystallized  ace- 
tate of  lead,  190  parts ;  dissolve  each  sepa- 
rately in  water;  mix,  filter,  evaporate,  and 
crystallize. 

"Zinc,  Bromide  ol  (See  Bromide  of 
Zinc.) 

Zinc,  Carbonate  of.  Add  a  solution  of 
carbonate  of  soda  to  another  of  pure  sul- 
phate of  zinc;  wash  and  dry  the  precipitate. 

Zinc,  Chloride  of.  Evaporate  the  muri- 
atic acid  solution  of. zinc  to  dryness,  and 
transmit  dry  muriatic  gas  over  the  residuum, 
heated  in  a  tube.  When  pure,  it  is  color- 
less, melts  at  212°,  deliquescent,  volatilized 
at  a  red  heat,  and  is  soft  like  butter. 
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Zinc,  Cyanide  of.  Add  a  solution  of 
cyanide  of  potassium  to  another  of  pure  sul- 
phate of  zinc;  wash  and  dry  the  precipitate. 

Zinc,  Fluoride  of.  A  white  compound, 
scarcely  soluble  in  water,  obtained  by  acting 
on  oxide  of  zinc  with  liquid  hydrofluoric 
acid. 

Zinc,  Iodide  of     (See  Iodide  of  Zinc.) 

Zinc,  Oxide  of  Take  of  sulphate  of 
zinc  (pure),  1  pound;  sesqui-carbonate  of 
ammonia,  6j  ounces;  dissolve  each  sepa- 
rately in  6  quarts  of  water,  filter,  mix,  well 
wash  the  precipitate  in  water,  and  calcine  it 
for  two  hours  in  a  strong  fire.  Oxide  of 
zinc  is  white,  tasteless,  entirely  soluble  in 
dilute  nitric  acid  without  effervescence; 
and  this  solution  is  not  affected  by  nitrate  of 
baryta,  but  yields  a  white  precipitate  with 
ammonia,  entirely  soluble  in  an  excess  of 
the  precipitate.  Used  for  all  water  colors  as 
"zinc  white." 

Zinc,  Sulphate  of  Take  of  granulated 
zinc,  5  ounces  ;  sulphuric  acid,  1  quart ;  dis- 
solve, filter,  evaporate  to  a  pellicle  and  set  it 
aside  to  crystallize. 

Zinc-Etching.    This  is  the  name  given  to 
several  of  the  modern  processes  of  reproduc- 
tion based  upon  photography.     There  has 
been  a  labyrinth  of  inventions  pertaining  to  | 
zinc-etching.    The  best  results  may  be  se-  \ 
cured  by  three  usual  methods  :  i.  e.,  "  swelled-  | 
gelatine,"    "wash-out,"    and    "half-tone."  I 
The  manipulations  are  so  varied  that  place  i 
for  thorough  instruction  in  them  cannot  be  j 
given  in  a  work  of  this  character,  and  they 
have  been  made  quite  plain  in  the  manuals. 
The  best  manual  is  the  first  one  published, 
that  of  W.   T.   Wilkinson,   entitled  Fhoto- 
Engraving,  Etching,  and  Photo-Lithography, 
The    history    of  zinc-etching  is  almost  as  ! 
romantically  interesting  as  that  of  photog- 
raphy itself 

The  first  experiments  were  made  in  1814 
by  Nicephore  Ni^pce.  By  long-continued  | 
investigations  joined  to  a  highly  developed 
spirit  of  observation,  he  discovered  that  a 
solution  of  bitumen  spread  equally  over  the 
surface  of  a  metallic  plate,  became  sensitive 
to  the  action  of  light,  and  by  this  action  the 
bitumen  was  rendered  insoluble. 

Fizeau,  a  French  scientist,  utilized  the 
discovery  of  the  dagu^rrotype,  and  obtained 
by  the  use  of  acids  the  biting  of  the  image. 
The  engraved  plate  thus  obtained  could 
afterward  be  printed  on  a  copper-plate  press. 
The  prints  reproduced  by  this  process  can  be 


justly  considered  as  the  first  impressions 
having  a  purely  photographic  basis. 

In  1852,  the  discovery  of  Nicephore 
Niepce  was  rendered  more  perfect  and  com- 
plete :  it  was,  in  fact,  at  that  time  that  the 
photographic  negative  was  utilized  for  the 
insulation  of  a  coating  of  bitumen  on  zinc  or 
on  stone.  This  modification  laid  the  founda- 
tion for  the  first  principle  of  photo-lithog- 
raphy. The  first  patent  was  granted  to  Mr. 
Fox  Talbot. 

Two  years  later,  in  1854,  Paul  Pretsch 
made  the  first  experiments  with  the  pro- 
cesses based  on  gelatine.  Having  recognized 
all  the  advantages  offered  by  this  substance, 
his  investigations  were  more  particularly 
directed  to  the  obtaining  of  a  relief  on  *a 
gelatinous  surface.  The  relief  obtained  was 
to  be  sufficient  to  be  afterward  galvanized  or 
stereotyped,  then  finally  printed  on  a  typo- 
graphic press.  This  system,  still  further 
perfected  some  years  afterward,  allowed  of 
the  publication  of  a  certain  number  of  illus- 
trated works. 

At  the  start  operators  were  content  with 
making  typographical  blocks,  reproducing 
line  subjects,  for  example,  sheets  of  music, 
woodcuts — in  a  word,  everything  composed 
of  black  lines  on  a  white  ground.  But  soon 
the  efforts  and  the  investigations  were 
directed  to  the  obtaining  of  half-tones  on  the 
typographical  blocks,  so  as  to  be  able  to  re- 
produce photographs,  wash  drawings,  oil 
paintings,  etc. 

The  experiments  made  by  Fizeau  in  the 
engraving  in  hollow  lines  from  daguerro- 
types  attracted  the  attention  of  Fox  Talbot, 
Paul  Pretsch,  Paul  Placet,  etc.  All  these 
seekers  endeavored  to  obtain  in  relief  what 
Fizeau  had  obtained  in  hollow  lines,  their 
object  being  to  substitute  typographic  im- 
pression for  copper-plate  printing. 

This  half-tone  was  with  difficulty  obtained 
by  means  of  an  artificial  grain  (first  done  by 
A.  J.  Berchtold)  added  to  the  photographic 
reproduction.  This  grain,  whilst  permitting 
a  photographic  negative  with  its  lights  and 
shadows  to  be  changed  into  a  block  in  relief, 
did  not  destroy  the  delicacy  of  the  half-tones 
and  the  luminous  values.  Following  those 
named  were  the  experiments  and  discoveries 
of  Brown,  Barnes  and  Bell,  Asser,  Bullock, 
Swan,  Woodbury,  Meissenbach,  Moss,  Ives, 
Wilkinson,  Kurtz,  Vogel,  Austin,  and  others, 
until  at  this  writing  we  now  have  fine  etch- 
ings of  the  highest  grade  printed  in  black 
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and  white  and  in  natural  colors.  Book,  news- 
paper, and  mat<azine  illustration  have  be- 
come revolutionized  by  zinc-etching,  and  now 
zinc  has  found  a  fierce  compeer  in  copper, 
which  is  largely  used  as  a  suDStitute  for  it. 
(See  Index.) 

Zinco  Color  Work.  Suppose  we  have  a 
landscape  with  delicate  half-tones,  and  much 
light  and  shade,  that  when  received  through 
the  ordinary  tracing-paper  is  so  indistinct  as 
to  be  worthless  for  reproduction  in  colors. 
Take  fine,  strong  tissue  paper.  Coat  one  side 
with  crystal  varnish,  let  it  dry,  turn  and  coat 
the  other  side,  and  let  it  dry.  Make  crystal 
varnish  by  adding  spirits  of  turpentine  to 
Canada  balsam  until  it  is  thin  enough  to 
flow  from  a  varnish  brush.  Effect  the  solu- 
tion by  gentle  heat. 

If  not  too  large,  sheets  of  thick  gelatine, 
such  as  are  used  by  lithographers,  can  be  fast- 
ened to  the  board  upon  which  the  photograph 
is  tacked.  The  outline  may  be  scratched 
with  a  steel  point  and  filled  with  vermilion 
dry  color,  by  rubbing  with  the  palm  of  the 
hand,  and  the  same  may  then  be  turned  and 
transferred  to  zinc,  as  many  plates  as  colors 
to  beworked,  register-marks  and  all.  Agood 
"safe-edge"  must  be  left  all  around  the 
margin. 

We  have,  perhaps,  an  ornamental  panel 
in  which  we  are  to  place  a  word.  To  avoid  ex- 
pense, these  are  usually  kept  in  stock,  one-half 
only  engraved.  Take  China  cheesing-paper  ; 
coat  the  same  with  starch  just  "jellied," 
rub  in  all  directions  with  a  sponge.  Let 
it  dry.  Pull  a  transfer  well  inked  up 
with  ink  as  stiff"  as  can  be  worked.  Now  take 
this  copy,  place  another  piece  of  clean  paper, 
care  fill  ly  place  the  coated  side  next  the 
inked  image,  place  on  smooth  stone  and  pull 
through  with  medium  pressure.  There  will 
result  a  reversed  fac-simile.  The  two  may 
now  be  carefully  joined  and  put  down  upon 
the  zinc,  pulled  through,  and  a  perfect  orig- 
inal obtained.  The  desired  word  may  be  in- 
serted before  doing  so,  or  it  may  be  drawn 
in  with  ink  afterward. 

Suppose  we  have  a  word  set  in  type.  We 
desire  this  to  show  white  letters  upon  a 
solid  crimson  or  scarlet  ground,  or  we  wish 
to  gild  the  panel  in  solid  bronze  before 
printing  the  word.  We  must  have  a  perfect 
fac-simile  in  white.  We  secure  this  in  a  few 
moments  at  no  expense,  thus :  Pull  an  im- 
pression of  the  word  in  strong  ink,  dust  it 
over  with  equal  parts  of   finely  powdered 


gum-arabic  and  dextrin.    Place  in  a  damp 
box  until  sticky ;  then  lay  it  face  down  on 
the  zinc,   and  pull  through.     Protect    the 
margin  with  gum.    Roll  up  with  greasy  ink. 
Wash  well  with  water  and  soft  rag,  when  the 
gum  and  dextrin  will  come  away.    Gum  up 
and  let  dry. 
A  head  is  to  be  crayoned  on  zinc  or  pro- 
I  cess  paper.     Enlarge  in  a  camera,  or,  if  life 
j  size,  make  a  bromide.    Trace  on  gelatine  as 
;  before.     Now  this  will  secure  you  an  out- 
I  line  for  as  many  color-stones  as  desired,  each 
!  a  fac-simile  of  the  others.    The  "  lay-to  "  or 
I  register-marks  can  be  secured   by  marking 
j  with  the  edge  of  a  silver  coin. 
t      If  a  show-card,  the  words  may  be  gummed 
out  and  some  ink  mixed  and  spattered  by 
means  of  a  tooth-brush  and  comb,  where  de- 
sired for  effect.    Suitable  crayons  may  be 
made  of  lamp-black,  soap,  wax,  and  sperma- 
ceti. 

L.-b.    s.     w.    Sp. 

No.  1.  (Works  freely)     2       6       4       0  parts 

"2.  2        4        8        0" 

"   3.  (Less  freely)          2       4       4       4" 

"4.  2        4        8        4" 

Melt,  mix,  and  pour  in  a  druggist's  pill- 
mould,  12  grooves.  Remember  that  the 
zinc  and  paper  also  must  be  protected  by 
hand-rest  and  card  under  a  parallel  ruler. 
Point  the  crayons  with  a  sharp  knife  by  lay- 
ing the  point  on  the  left  forefinger  and  cut- 
ting toward  the  wrist.  It  will  be  well  to 
have  half  a  dozen  pointed  at  a  time.  If 
many  straight  lines  occur  you  will  do  better 
to  cut  the  crayon  wedge  shape  than  to  a  round 
point,  and  push  as  well  as  draw  the  crayon  to 
the  ruler. 

While  drawing,  the  porte-crayon  must  be 
constantly  rotated  by  depressing  the  thumb. 
Accents  of  pure  black  can  be  put  in  with 
a  brush.  Do  not  blow  upon  paper  or  zinc,  or 
spittle  spots  will  spoil  your  work.  Use  a 
flat  brush.  It  is,  of  course,  understood  that 
upon  process  paper  the  drawing  need  not  be 
reversed.  Upon  zinc  it  must  all  be  done 
backward  and  judged  in  its  progress  by  a 
mirror  reflection. 

Colors  for  show-card  use,  called  permanent  : 
Reds. 


WhUe. 
Zinc  White. 

Blue. 
Ultainarine. 

YeUows. 
Yellow  Ochre. 
Raw  Sienna. 
Cadmium  Yellow. 


Vermilion  (Chinese). 
Red  Ochre. 
Indian  Red. 
Venetian. 

Browns. 
Raw  Umber. 
Burnt  Umber. 
Burnt  Sienna. 
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But  if  shut  in  a  book  the  list  may  be  much 
extended : 


Beds. 
Crimson  Lake. 
Scarlet  Lake. 
(No  Geranium,  as  it 

Purples. 
Purple  Lake. 
Mauve. 


Blues. 
Prussian  Blue. 
Oriental  Blue. 
Chinese  Blue. 

Orange. 
Orpiment. 


Don't  mix  the  following  with  flake  white  : 
Indian  yellow,  yellow  lake,  orpiment,  crim- 
son or  other  lakes,  carmine  or  indigo. 

Dont  mix  any  of  the  non-earthy  colors 
with  silver  white,  King's  yellow,  carmine, 
or  scarlet  lake. 

The  following  are  fine  finishing  colors  be- 
cause transparent :  Raw  sienna,  Indian  yel- 
low, Italian  pink,  madder  lake,  crimson  and 
scarlet  lakes,  cobalt  blue,  Vandyke  brown, 
burnt  umber.  A  little  Prussian  blue  in  burnt 
umber  will  accent  more  neatly  than  black. 
Dont  use  black  in  color  work.  Bronze  al- 
ways first.  Blue  over  yellow  makes  a  dark 
cool  green,  but  yellow  over  blue  gives  a  warm 
light  green.  A  crimson  lake  over  blue  gives 
a  much  richer  purple  than  the  reverse.  We 
may  then  say,  bronze  first,  blue  second ; 
third  reds,  fourth  yellows,  fifth  the  finishing 
browns. — C.  Ashleigh  Snow.        • 

Zincography.     Almost  all  the  methods  of 
producing   printing-blocks  in   line,  stipple 
or  half-tone  on  zinc  are  included  under  this 
generic  name.     During  recent  years  copper  j 
has  been  largely  substituted  for  zinc  as  a  i 
base  in  the  half-tone  processes.     A  full  de-  | 
scription  of  these  processes  may  be  seen  by 
reference  to  Wilkinson's  Photo- Engraving,  etc.  I 

Zincography,  Electro-.  (See  Electro- 
Zincography. 

Zincography,  Photo-.  (See  Photo-Zin- 
cography.) 

Zincographic  Process  (Lumiere's).  This 
new  method  is  a  modification  of  the  albu- 
men process.  The  following  solution  is  pre- 
pared : 

Water 1000  parts. 

Albumen  of  Eggs     ....    100       " 
Bichromate  of  Ammonia        .       .       3       " 
Ammonia  sufficient  to  produce  a  bright  yellow  color. 

The  mixture  is  strongly  agitated,  filtered 
with  care,  then  spread  by  means  of  a  re- 
volving disk  over  a  polished  zinc  plate 
previously  cleaned  with  whiting.  As  soon 
as  a  thin,  even  albumen  film  is  obtained,  it  is 
necessary  to  hasten  the  drying  by  slightly 


heating  the  plate.  It  is  afterward  exposed  to 
the  light  under  a  positive,  then,  the  ex- 
posure being  judged  sufficient,  the  zinc  plate 
is  removed  from  the  frame,  and  coated  by 
means  of  the  roller  with  a  slight  layer  of 
transfer  ink,  to  which  medium  varnish  has 
been  added.  The  quantity  of  varnish  to  be 
added  must  be  found  by  experience.  The 
appearance  of  the  coating  should  then  be 
dark-gray,  without  any  visible  sign  of  the 
image,  and  not  black.  After  immersion  in 
tepid  water  the  print  soon  shows  itself,  and 
it  may  easily  be  cleaned  by  lightly  rubbing 
the  surface  of  the  zinc  with  a  tuft  of  cotton. 
The  image  thus  obtained  is  a  negative,  and 
the  metal  is  exposed  in  the  parts  represent- 
ing the  black  lines  of  the  original.  The 
albumen,  in  fact,  has  remained  soluble  in 
the  parts  protected  by  the  corresponding 
lines  of  the  positive  screen  during  the  ex- 
posure to  the  light.  The  plate  is  then  rinsed 
in  abundant  water,  dried,  and  plunged  into 
a  solution  of  perchloride  of  iron  at  35° 
Baume,  in  which  it  is  allowed  to  remain  for 
from  ten  to  fifteen  minutes.  It  is  washed 
and  then  dried.  By  afterward  passing  over 
the  zinc,  heated  to  about  122°  Fahr.,  a 
roller  coated  with  an  ink  composed  of  trans- 
fer ink  and  medium  varnish,  the  ink  ad- 
heres to  all  the  surface,  and  we  obtain  in 
this  manner  a  black  picture ;  the  background 
is  then  freed  by  means  of  a  smooth  roller 
passed  rapidly  and  frequently  over  the  plate. 
The  coating  is  now  rubbed  with  a  piece 
of  soft  rag  soaked  in  caustic  ammonia. 
The  image  appears  in  black,  detaching 
itself  from  the  brilliant  background  formed 
by  the  zinc.  During  this  operation  the  bi- 
chromatized  gelatine,  rendered  insoluble  by 
the  light,  is  in  its  turn  dissolved  in  the 
ammonia,  and  thus  is  obtained  a  second 
development,  the  reverse  of  the  first.  By 
the  rubbing  and  the  aid  of  the  ammoniacal 
liquid,  the  ink  is  removed  from  the  parts 
where  it  was  supported  by  the  insoluble 
albumen,  while  this  ink  remains  attached  to 
the  zinc  in  the  engraved  portions.  It  is  this 
last  reaction  which  is  the  basis  of  the  method, 
and  which  constitutes  its  novelty.  We  may 
add  that  it  is  very  curious  to  witness  this 
inversion  of  the  primitive  image  under  the 
action  of  the  ammonia.  The  solution  of 
potash,  soda,  etc.,  or  of  their  carbonates,  do 
not  give  such  good  results,  probably  on 
account  of  the  saponification  of  certain  ele- 
ments entering  into  the  ink  used,  and  also 
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because  these  substances  do  not  possess  the  I 
considerable    diffusive  power  of  ammonia.  I 
If  the  plate  is  to  be  used  in  a  lithographic  ' 
press,  nothing  remains  to   be   done  but  to  | 
prepare  it  in  the  ordinary  manner  by  means 
of  the  gallic,   phosphoric,    or  chromic  solu- 
tions.    If,  on  the  contrary,  it  is  to  be  placed 
in  relief,  it  is  necessary  to  dust  the  image 
with  pulverized  rosin,  then  to  heat  as  usual 
before  proceeding  to  the  first  biting.     In  this 
last  case  it  is  preferable  to  shorten  the  time 
of  the  immersion  in  the  perchloride  of  iron,  j 
so  as  to  avoid  the  formation  of  too  apparent  ; 
lines  in  the  portions  which  finally  are  to  be 
in  relief. 

Zinc  Tanks  for  Washing  Prints.    We  | 
know   that  the   hyposulphite  which   is  de-  ! 
posited  at  the  bottom  of  zinc  tanks  used  in 
washing   negatives  and   prints    attacks  the 
metal.     It  results  from  this  that  the  tanks 
are  injured  and  that  the  prints  attached  to 
the  bottom  are  spotted.     These  objectionable 
features  maybe  avoided  by  n  varnish  consist-  | 
ing  of  5  parts  of  bitumen  of  Judaea  dissolved 
in  100   parts   of  benzine.     This  varnish  is 
spread  as  in  coUodionizing  a  plate,  in  artificial  i 


light;  then  the  tank  is  exposed  to  sunlight, 
which  renders  the  bitumen  insoluble,  ft  is 
well  to  give  two  coatings  of  this  varnish  and 
to  renew  the  operations  when  it  commences 
to  wear  off.  For  gelatino-chloride  prints, 
which  generally  remain  at  the  bottom  of  the 
tank,  it  is  well  to  place  at  the  bottom  a 
wooden  frame  about  two  centimetres  in  thick- 
ness on  which  is  stretched  a  network,  thus 
retaining  the  prints  in  the  portion  of  water 
not  saturated  with  hyposulphite.  For  this 
purpose  may  also  be  used  enamelled  iron 
plates  of  various  sizes,  perforated,  and  fur- 
nished with  small  feet. 

Zircon  Ligllt.  Zircon  is  a  mineral  con- 
sisting of  zirconia  and  alumina.  Zircon  has 
been  used  as  a  substitute  for  lime  with  the 
oxy-hydrogen  light,  and  with  small  sticks  of 
magnesia  it  gives  a  very  intense  light. 

Zoopraxiscope.  An  instrument  used  to 
exhibit  studies  of  animals  in  motion,  by 
which  several  pictures,  taken  instanta- 
neously in  succession,  are  made  to  show  the 
subject  in  continuous  movement,  being  simi- 
lar to  the  zoetrope  of  Anschiitz,  and  employed 
for  the  same  purpose. 
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ISOCHROMATIC    PHOTOGRAPHY. 


By  G.  CRAMER. 


Art  and  Science.  Among  the  great  dis- 
coveries ami  achievements  that  characterize 
our  present  century,  and  have  accomplished 
results  never  before  dreamed  of  and  formerly- 
deemed  impossible,  photography  holds  a 
prominent  place  in  practical  utility  and  as  a 
helpmate  to  Art  and  Science. 

Portraiture  has  been  brought  to  simplicity, 
and  in  the  fraction  of  a  second  we  can  secure 
the  features  of  those  who  are  dear  to  us. 
Foreign  countries  and  nations  are  brought 
to  our  sight  in  pictures  produced  by  the 
camera ;  movements  of  animals,  too  quick  to 
be  distinguished  by  the  human  eye,  are  truly 
and  accurately  recorded  by  the  highly  sensi- 
tive photo  dry-plate  ;  the  stars  are  photo- 
graphed, as  well  as  the  minute  bacilli  and 
bacteria  whose  multitudes  inhabit  the  drops 
of  water  and  the  cells  of  animal  life,  and 
which  in  many  instances  are  the  causes, 
heretofore  unknown,  of  disease. 

Photographic  Aid.  Since  photography 
has  rendered  it  possible  to  secure  the  rays  of 
light  on  the  sensitive  plate,  it  has  been  the 
aim  of  scientists  and  practical  workers  to 
bring  it  to  perfection,  and  the  greatest  im- 
provements have  been  achieved  in  the  prepa- 
ration of  dry-plates  ready  for  use  and  of  the 
utmost  sensitiveness.  The  great  desideratum, 
to  obtain  photographs  in  natural  colors,  is 
now  brought  to  the  reach  of  possibility,  as 
shown  by  the  fine  specimens  of  reproductions 
which  were  on  exhibition  in  the  Photographic 
Department  of  our  great  World's  Exposition, 
and  the  time  may  not  be  far  distant  when 
portraits  and  landscapes  will  be  photo- 
graphed in  all  the  beautiful  tints  and  colors 
as  seen  in  Nature.  The  most  important 
step  in  this  direction  is  the  production  of 
color-sensitive  plates,  by  which  one  of  the 
shortcomings  of  photography  is  corrected — 
that  is,  the  insensitiveness  of  the  ordinary 
plates  to  the  yellow,  orange,  and  red  colors, 
which  causes  these  colors  to  appear  much 
darker,  while  the  blue  and  violet  appear 
much  too  light  in  the  ordinary  photograph. 

Isochromatic  Photography.  The  aim  of 
isochromatic  or  orthochromatic  photography 
is  the  production  of  plates  equally  sensitive 
to  the  different  rays  of  the  spectrum,  so  that 
in  the  monochrome  of  the  finished  picture 
all  the  colors  are  rendered  equally  correct  in 
their  respective  values. 


This  color-sensitiveness  is  obtained  by  the 
addition  of  certain  ingredients,  mostly  of  the 
eosine  group  of  aniline  djres,  to  the  sensitive 
bromide  of  silver  emulsion,  and  the  plates 
so  prepared  are  called  isochromatic  or  ortho- 
chromatic  plates. 

Color-Screens.  A  great  drawback  to  the 
introduction  of  the  isochromatic  plates  into 
general  use  has  been  the  necessity  of  a  color- 
screen  in  order  to  obtain  the  isochromatic 
effect.  A  yellow  glass  had  to  be  placed  be- 
fore or  behind  the  lens,  or  a  yellow  film  in 
place  of  the  diaphragm,  to  filter  the  light 
and  to  subdue  the  greater  actinic  power  of 
the  blue  and  violet  rays.  The  isochromatic 
effect  being  increased  in  the  same  proportion 
as  a  screen  of  deeper  yellow  color  is  used,  it 
necessarily  follows  that  the  required  expos- 
ure is  prolonged  in  the  same  ratio  and  to 
such  a  degree  that  the  use  of  a  color-screen 
for  portrait  work  and  instantaneous  exposure 
is  out  of  the  question.  If  the  yellow  screen 
is  not  perfectly  even  in  structure  and  thick- 
ness, and  absolutely  plain,  it  will  cause  dis- 
tortion of  the  image  by  aberration.  Change 
of  chemical  focus  and  reflection  may  also  be 
caused  by  its  use,  and  therefore  it  is  apparent 
that  plates  which  produce  the  most  isochro- 
matic effect  without  the  aid  of  a  color-screen 
are  the  most  valuable. 

Cramer's  Isochromatic  Plates.  As  such 
plates  can  now  be  obtained,  which  combine 
great  rapidity  with  good  color-sensitiveness, 
and  are  no  more  difficult  to  work  than  ordi- 
nary plates,  their  advantages  should  be  ap- 
preciated by  the  photographic  fraternity. 

Portrait  Photography.  In  portrait' pho- 
tography the  blue  eyes  and  auburn  hair  are 
rendered  more  truthfiilly;  imperfections  in 
the  complexion,  such  as  freckles,  are  less 
noticeable;  and  dresses  of  any  color  are 
photographed  correctly,  so  that  ladies  need 
no  longer  consult  the  photographer  as  to 
what  color  of  dress  to  wear  when  having 
their  pictures  taken. 

Outdoor  and  Commercial  Photography. 
In  landscape  photography  the  main  advan- 
tage of  the  isochromatic  plate  is  that  distant 
objects  are  photographed  much  more  dis- 
tinctly than  with  the  ordinary  plates.  A 
slight  haziness  in  the  atmosphere  is  neutral- 
ized by  the  use  of  an  isochromatic  plate, 
while  an  ordinary  plate  would  not  produce 


»  Read  at  the  Congress  of  Photographers,  Chicago,  August,  1893. 
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any  satisfactory  result  under  the  same  cir- 
cumstances. White  clouds  in  a  blue  sky 
cannot  be  photographed  except  with  the 
isochromatic  plates — and  how  much  clouds 
add  to  the  beauty  of  a  landscape  is  known 
by  everybody.  In  sunset  scenes  the  supe- 
riority of  the  isochromatic  plates  is  as  ap- 
parent as  in  the  autumn  landscapes  with 
their  wealth  of  yellow  and  orange-tinted 
foliage. 

In  seascapes  or  marine  views  the  horizon 
is  not  lost,  water  and  sky  being  properly 
rendered. 

In  commercial  photography  the  instances 
where  isochromatic  plates  should  be  used 
are  too  numerous  to  mention.  Wood-work, 
which  is  generally  of  a  yellowish  tint,  is 
photographed  more  perfectly.  Inscriptions 
on  wagons,  railroad  cars,  samples,  floral  de- 
signs, etc.,  which  may  not  show  at  all  when 
photographed  with  an  ordinary  plate,  are 
perfectly  reproduced. 

Copying  Paintings  with  No  Color-Screens. 
Now,  for  the  copying  of  paintings  in  oil  or 
aquarelle,  nothing  but  an  isochromatic  plate 
should  be  used,  and  its  advantage  for  this 
class  of  work  is  most  strikingly  apparent. 
In  an  old  oil  painting  the  lights  are  generally 
yellow,  while  the  half-tones  are  of  a  bluish 
tint.  It  is  impossible  to  obtain  a  good  copy 
of  such  a  painting  with  an  ordinary  plate. 
Plates  of  full  isochromatic  effect  are  neces- 
sary for  this  purpose. 

Another  advantage  of  the  isochromatic 
over  the  ordinary  plate  is  its  greater  sensi- 
tiveness when  the  light  is  yellow,  as  is  fre- 
quently the  case  in  fall  when  the  sky  is 
loudless,  or  in  photo^aphing  by  gaslight. 

The  Plate  of  the  future.  I  have  now 
said  enough  of  the  advantages  of  isochro- 
matic plates,  and  beg  to  be  excused  if  I  have 
made  statements  of  facts  supposed  to  be  well 
known;  but  the  isochromatic  plate  being 
undoubtedly  the  plate  of  the  future,  it  seems 
to  me  that  its  fiill  value  should  be  more 
generally  understood  and  appreciated. 

What   Others   Say   of   Cramer's 
Isochromatic  Plates. 

Isochromatic  Photography.  The  Jan- 
uary, 1894,  number  of  l^Vilson's  Photographic 
Magazine  was  embellished  by  a  very  hand- 
some portrait  of  a  lady  reading,  entitled 
"  Retrospection."  It  was  made  by  Mr.  J.  C. 
Strauss,  St.  Louis,  Mo.,  and  was  lighted  en- 
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tirely  by  electric  light,  the  source  being  the 
shaded  lamp  upon  the  table  beside  which 
the  lady  was  seated.  Cramer's  Isochromatic 
Plates  were  employed  for  making  the  nega- 
tives. 

Many  testimonials  as  to  the  advantages 
of  these  plates  could  be  added  here,  but  it 
must  suffice  to  quote  from  the  editorial 
columns  of  the  magazine  alluded  to  above : 

"Cramer's  Isochromatic  Plates.  The 
excellences  of  "  Our  Picture "  this  month 
will  attract  a  great  many  to  the  use  of  Iso- 
chromatic Plates.  One  most  enthusiastic 
user  of  them  already  is  Mr.  J.  C.  Strauss, 
the  maker  of  the  picture.  He  has  sent  us  a 
copy  of  a  letter  to  Mr.  Cramer,  which  we 
add  below,  and  which  verifies  what  we  have 
said: 

"  St.  Louis,  December  28, 1893. 

"  Friend  Cramer  :  Now  that  the  holiday 
rush  is  subsiding,  and  I  have  a  little  leisure 
in  which  to  take  a  look  backward  over  the 
work  of  the  past  year,  I  cannot  but  recog- 
nize what  an  important  factor  your  Iso- 
chromatic Plates  have  been  in  the  satisfac- 
tory results  attained.  It  surely  is  a  great 
relief  to  an  operator  when  he  need  feel  no 
uneasiness  as  to  the  quality  of  the  nega- 
tive that  will  develop,  for  then  his  whole 
thought  and  attention  can  be  given  to  the 
sitting  without  worrying  about  the  plate  in 
the  camera.  My  experience  with  your  Iso- 
chromatics  has  been  such  that  I  can  rely 
upon  them  absolutely,  their  quality  being  so 
uniformly  excellent  that  in  the  total  of 
nearly  forty  thousand  which  I  have  used 
during  1893,  the  percentage  of  imperfect 
plates  is  infinitesimal.  How  reliable  the 
Isochromatic  Plates  are  for  uniform  even- 
ness of  quality  was  satisfactorily  demon- 
strated by  the  printing-out  of  my  exhibit  at 
the  World's  Fair,  where  the  large  number  of 
plates  used  in  making  the  "  Largest  Photo 
in  the  World,"  which  were  made  at  different 
times  under  greatly  varied  conditions,  at- 
mospheric and  otherwise,  resulted  in  a  print 
as  even  as  if  the  whole  photograph  had  been 
made  from  a  single  plate. 

*'As  I  remarked  before,  I  realize  that  you 
have  done  much  to  assist  me  in  whatever 
success  I  have  achieved  by  your  having 
brought  the  Isochromatic  Plates  to  such 
perfection,  and  I  wish  to  express  my  grati- 
tude to  you  for  having  done  this. 

"  J.  C.  Strauss." 


THE  F.  GUTEKUNST  CO.,  Incorporated.  Phototypes,  Half-Tones, 
Photo-Engravings,  Reproductions  of  All  Kinds,  Conunercial  and 
View  Photography,  813-815  Girard  Avenue,  Philadelphia,  Pa. 


The  Phototjrpe,  or  Gelatine  Printing 
Process,  often  called  Photogravure.     As 

ii  detailed  de^^cription  of  this,  as  well  as  the 
other  processes  of  which  we  shall  speak,  is 
given  in  the  body  of  the  Cyclopedic  Pho- 
tography, it  will  not  be  necessary  for  us  to 
go  over  the  same  ground  here.  We  wish, 
owever,  to  call  attention  to  the  almost  in- 
finite variety  of  uses  to  which  the  phototype 
may  be  put,  to  the  exclusion,  in  many  in- 
stances, of  all  other  processes. 

Perhaps  the  widest  field  for  gelatine  print- 
ing is  that  of  Art.  In  few  directions  has 
there  been  more  progress  in  the  education  of 
the  public  than  in  this.  And  people  who 
have  no  particular  interest  in  it  are  becom- 
ing more  and  more  to  appreciate  and  demand 
the  highly  artistic  and  beautiful.  This  fact 
is  indicated  by  the  pulse  of  the  commercial 
world,  which  shows  a  constantly  growing 
dissatisfaction  with  the  plain  and  the  com- 
monplace, and  a  reaching  out  toward  the 
elaborate  and  aesthetic.  The  advent  of  the 
orthochromatic  dry  plate  made  it  possible  to 
photograph  paintings  in  such  a  way  as  to 
retain  their  exact  color  values,  which  fact,  in 
conjunction  with  the  soft  tone  and  exquisitely 
preserved  detail  of  the  phototype,  has  made 
the  work  of  months  and  years  (the  reproduc- 
tion of  the  masters  by  etching  or  painting) 
the  task  of  a  day,  while  the  cost  by  compari- 
son is  barely  nominal.  Were  it  not  that 
most  paintings  of  any  great  value  are  so 
jealously  guarded,  the  phototype  might  be  the 
medium  through  which  the  best  examples  of 
high  art  might  be  enjoyed  by  the  middle 
classes  at  a  cost  easily  within  their  means. 

The  high  place  which  the  phototype  has 
already  attained  in  art  is  indicated  by  the 
demand  created  among  art  publishers  for  it. 
We  call  to  mind  a  book  published  by  one  of 
the  largest  concerns  in  the  country,  which 
was  illustrated  by  one  hundred  phototypes 
of  the  artistic  homes  of  America,  and  which 
retailed  for  $350.  The  phototype  was  used 
because  there  was  no  other  process  which 
would  do  justice  to  the  magnificence  and 
luxuriousness  to  be  portrayed.  When  our 
Government  would  pay  tribute  to  its  dead 
heroes,  by  publishing  a  book  to  their  mem- 
ory, they  desired  to  illustrate  it  in  the  most 


fitting  way,  and  selected  the  phototype  for 
the  purpose,  at  a  cost  of  over  $16,000.  The 
edition  was  19,000,  and  the  number  of  illus- 
trations was  nearly  100.  Another  instance 
of  the  high  esteem  in  which  gelatine  printing 
is  held  was  in  the  case  of  a  company  in  New 
York,  who  published  a  work  entitled  The 
Yachts  and  Yachtsmen  of  America.  Realizing, 
as  they  did,  that  they  were  appealing  to  the 
aristocracy  of  the  country,  which,  of  course, 
would  require  something  highly  artistic,  they 
selected  the  phototype  as  the  best  possible 
process  for  illustrating  their  magnificent 
work,  which  was  to  be  gotten  up  throughout 
upon  a  most  elaborate  scale. 

While  photography  is  the  basis  of  the  pro- 
cess, effects  can  be  procured  by  phototype 
which  are  not  obtainable  either  in  a  silver  or 
platinum  print.  A  phototype  of  some  eye- 
glasses and  spectacles  has  caused  no  end  of 
wonderment— they  seem  to  stand  out  from 
the  paper,  and  are  so  transparent  that  per- 
sons have  actually  run  their  fingers  up  the 
paper  to  convince  themselves  that  they  were 
only  looking  at  a  picture. 

The  hat  trade  was  among  the  first  to  ap- 
preciate the  merits  of  this  process,  and  some 
remarkable  examples  of  the  work  may  be 
found  in  this  line. 

The  attractions  which  the  phototype  of- 
fered to  this  large  industry  were  the  follow- 
ing :  A  greater  gradation  of  light  and  shade 
could  be  obtained  than  in  any  other  way 
with  a  single  printing,  for  instance,  light- 
brown  hats  with  dark-brown  trimmings  could 
be  accurately  reproduced  with  one  color  of 
ink  at  one  time ;  the  texture  of  the  felt,  the 
sheen  of  the  silk,  the  stitching  could  be  seen 
as  easily  as  if  one  had  the  hat  in  hand. 
Manufacturing  jewelers  and  silversmiths 
have  found  in  the  process  a  solution  to  a 
question  which  has  been  the  vexation  of  their 
lives,  to  wit :  How  shall  we  creditably  illus- 
trate our  goods?  In  phototype  diamonds 
almost  sparkle,  watch-cases  reduced  to  half 
the  original  size  show  the  finest  engine-turn- 
ing and  engraving,  while  exquisite  designs 
in  toilet  sets,  spoons,  buckles,  and  combs,  are 
as  satisfying  as  the  goods  themselves.     It  is 

f)articularly  adapted  to  reproducing  chande- 
iers,  electroliers,  etc.,  with  fancy  globes,  as 
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the  detail  of  the  darker  fixture  design  (often 
oxidized  iron),  and  the  transparency  and 
delicate  tinting  of  the  glass  are  equally  well 
portrayed.  There  is  the  same  advantage 
in  illustrating  fine  onyx  and  brass  goods, 
bronzes,  and  clocks,  while  in  textile  work, 
such  as  fine  draperies  of  lace  and  other  ma- 
terial, every  thread  is  visible.  In  artistic  fiir- 
niture  the  carving,  the  grain  of  the  wood  with 
its  beautiful  markings,  are  all  broughtout  in 
a  way  that  cannot  be  approached  by  wood- 
engraving,  or  even  half-tone.  As  the  hand- 
maiden of  science  the  phototype  occupies 
a  pre-eminent  position,  particularly  in  the 
department  of  microscopy,  where  it  renders 
valuable  aid  in  the  propagation  of  knowledge 
obtained  thereby.  Archaeology,  botany,  as- 
tronomy, anthropology,  anatomy  are  alike 
debtors  to  this  process,  while  to  medical 
science  it  has  been  of  incalculable  value. 
In  works  on  numismatics  it  is  indispensable. 
Thirteen  years  ago  our  phototype  depart- 
ment consisted  of  one  hand-press  in  a  back 
room  of  our  well-known  studio  at  712  Arch 
street,  with  one  man,  who  was  at  once  super- 
intendent and  printer's  devil.  From  this 
humble  beginning  we  outgrew  our  quarters 
twice,  and  have  now  one  of  the  best,  if  not 
the  best  equipped  gelatine-printing  plants  in 
this  country.  Our  force,  all  told,  numbers 
forty  persons.  The  once  single  hand-press 
now  keeps  company  with  many  others  of  the 
same  sort,  along  with  the  clatter  of  a  number 
of  large  steam  presses.  These  are  supple- 
mented by  a  fiilly  equipped  typographical 
plant,  which  is  necessary  for  printing  titles 
on  photographs  and  proving  half-tones.  We 
have  a  large  skylight  especially  fitted  for 
commercial  photography,  and  our  own  elec- 
tric-light plant,  recently  put  in  at  an  enor- 
mous cost,  which  renders  us  largely  indepen- 
dent of  the  weather.  So  much  for  the 
phototype  process. 

The  Half-Tone,  or  Copper  Etching  Pro- 
cess. As  the  phototype  takes  the  place  of 
the  etching  and  steel-engraving,  so  the  half- 
tone takes  the  place  of  xylography  or  wood- 
engraving.  The  tedious  task  of  first  drawing 
and  then  engraving  the  picture  on  wood, 
which  often  took  days,  can  now  be  done, 
owing  to  the  invention  of  this  most  wonder- 
ful process,  in  a  few  hours. 

Not  only  is  time  saved  by  this  process,  but 
the  resulting  picture  is  so  far  superior  to  a 
wood-engraving  that  there  is  not  an  illus- 

(460) 


trated  magazine  in  the  country  of  any  note 
which  has  not  adopted  it.  In  drawing  for 
half-tone  the  artist  nas  greater  freedom,  and 
as  a  result,  the  demand  of  the  day  for  sketchy 
pictures  is  complied  with.  But  this  is  a  very 
small  side  of  the  question  when  we  remem- 
ber how  easily  photographs  are  produced, 
and  that  half-tones  may  be  made  from  them. 
Think  of  the  vast  number  of  articles  which 
are  written  on  travel,  and  that  the  only  illus- 
trations we  had  formerly  of  these  were  wood- 
cuts from  artists'  sketches,  which  could  not 
possibly  have  the  accuracy  of  a  photo- 
graph; think  of  the  kodak,  with  its  "you 
press  the  button,  we  do  the  rest,"  and  you 
will  have  some  conception  of  the  debt  which 
illustration  owes  to  the  half-tone.  But  promi- 
nently apart  from  these  considerations  stands 
out  the  fact  that  the  half-tone  for  all  art  sub- 
jects is  intrinsically  superior  to  the  wood- 
cut. There  is  a  softness  and  delicacy  about 
it  which  appeals  to  one's  artistic  sense,  and 
which  is  absent  in  the  other.  By  comparison 
the  wood-cut  seems  coarse  and  harsh. 

Not  only  has  the  half-tone  placed  the 
magazine  of  the  day  upon  a  higher  artistic 
plane,  it  has  cheapened  it  to  such  an  extent 
that  good  literature  with  fine  illustrations 
is  within  the  reach  of  even  the  poorer  classes. 
Commercially,  it  has  been  a  boon  to  every 
manufacturer  or  merchant  who  has  had  to 
issue  an  illustrated  catalogue,  in  that  it  does 
greater  justice  to  his  goods  and  adds  to  the 
attractiveness  of  the  book  throughout.  We 
might  dwell  upon  this  subject  at  much 
greater  length,  but  as  space  will  not  permit 
it  must  suffice  to  say  that  the  half-tone  has 
become  the  indispensable  accessory  of  the 
artistic  printer. 

The  Photo-Engraving  or  Zinc  Etching 
Process.  This  process  made  its  appearance 
before  the  half-tone,  but  is  limited  in  its  use- 
fiilness  to  the  reproduction  of  drawings  com- 
posed entirely  of  lines  (that  is  without  tints), 
but  is  cheapest  of  all  the  processes  mentioned, 
costing  only  two-fifths  the  price  of  half- 
tone. It  is  adapted  to  reproducing  maps, 
plans,  pen-drawings,  etc.,  but  is  most  usefiil 
in  making  shaded  illustrations  of  machinery. 

In  all  these  departments  we  are  well 
equipped  as  regards  skilled  labor  and 
"plant"  for  the  production  of  thoroughly 
good  work  at  reasonable  prices  within  the 
shortest  possible  time.  Further  information 
and  estimates  given  on  application. 


E.  &  H.  T.  ANTHONY  8z  CO.,  Manufacturers,  Importers  and  Dealers  in 
Photographic  Apparatus  and  Supplies,  591  Broadway,  New  York. 


Anthony  &  Co.,  E.  &  H.  T.  Over  half  a 
century  us  loadors  in  the  manufacture  and  im- 
porting of  photographic  apparatus  and  chemi- 
cals is  the  record  of  the  house  of  E.  &  H.  T. 
Anthony  &  Co.  At  thei  r  large  establishment, 
at  591  Broadway,  New  York,  the  latest  im- 
provements in  photographic  materials  may 
always  be  seen. 

Albums.  When  thinking  of  purchasing 
an  album,  bear  in  mind  that  it  is  essential 
that  the  best  and  purest  cards  must  be  used, 
and  that  these  cards  should 
be  removable  from  the  album 
so  that  the  mounting  may  be 
done  properly.  The  More- 
house Album  is  the  latest  de- 
sign. Any  leaf  may  be  easily 
removed,  and  the  book  is  solid 
and  handsome.  Send  for  price 
list  to  E.  &  H.  T.  Anthony  & 
Co.,  591  Broadway,  New  York. 

Backgrounds.  The  largest 
line  of  backgrounds,  continu- 
ous, bust  and  special,  may  be 
seen  in  the  show-room  of  E. 
&  H.  T.  Anthony  &  Co.,  591 
Broadway,  New  York.  See 
them  if  you  can.  If  this  is  not 
possible,  send  for  illustrated 
list. 

Burnishers.  A  print  can- 
not be  considered  finished  un- 
til it  has  been  passed  through 
an  Entrekin  Improved  Rotary 
Turn-Back  Roll  Burnisher. 
The  instrument  imparts  a 
high  gloss  to  any  brand  of 
paper,  and  is  at  once  the  most 
useful  and  popular  burnisher 
on  the  market.  Price,  8-inch, 
$12;  10-inch,  light,  $15;  10- 
inch,  heavy,  $25.  Send  to  E.  &  H.  T.  An- 
thony &  Co.,  591  Broadway,  for  list  of  other 
sizes  if  these  are  not  large  enough  for  you. 

Cameras.  The  best  tripod  cameras  in  the 
world  are  those  that,  while  being  portable 
and  compact,  are  yet  so  built  as  to  combine 
all  essential  points  without  intricate  puzzling 
mechanical  devices.  The  Anthony  Nor- 
mandie  Reversible  Back  Camera  has  swing 
back,  reversible  back  and  sliding  front.  It 
is,  without  exception,  the  strongest,  lightest. 


and  most  handsome  camera  on  the  market. 
The  price  of  the  camera  is  very  low,  being 
4x5,  $15;  4ix6J^,  $18;  5  i  7,  $18;  5  x  8, 
$20;  6^x8J  $22;  8x10,  $25;  10x12,  $35; 
11  X  14,  $45 ;  14  X  17,  $65.  These  prices  in- 
clude one  double  plate-holder  and  a  brass- 
bound  canvas  carrying-case.  For  those  who 
desire  a  cheaper  grade  of  camera  there  is, 
perhaps,  nothing  better  than  the  Anthony 
Knickerbocker  Camera.  It  possesses  all  the 
advantages  of  the  Normandie,  having  rever- 


Entrekin  Improved  Rotary  Burnisher  (gas  or  oil). 

sible  and  swing  back  and  sliding  front. 
Prices:  5x7,  $12;  5x8,  $13.50;  6ix8J, 
$16;  8x10,  $22.50.  In  the  line  of  Hand 
Cameras,  every  variety,  plate,  cut  film  or 
Tollable  film,  may  be  seen  at  or  obtained 
from  E.  &  H.  T.  Anthony  &  Co.,  591  Broad- 
way, New  York.  Being  trade  agents  for 
the  Blair  Camera  Company,  the  Hawkeye 
Cameras,  Columbus,  "400,"  Century  and  all 
other  goods  manufactured  by  this  company 
may  be  obtained  without  delay  from  them. 
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Anthony's  Normandie  Camera. 


Anthony's  Knickerbocker  Camera. 

Catalogues.    The  revised  illustrated  Cata- 
logue recently  issued  by  E.  &  H.  T.  Anthony 
&  Co.  may  be  obtained  by 
sending  your  address,  on  a 
postal,    to  591    Broadway, 
New  York. 

Developers.     The  ama- 
teur prefers  to  have  his  de- 
velopers made  for  him.    In 
this  way  he   avoids  error 
and  saves  trouble.    The  dif- 
ference in  cost  is  a  mere 
item.     E.  &.  H.  T. 
Anthony  &  Co.  put 
up  the  most  reliable 
developing  solu- 
tions.     Some    of 
these  are:    Stanley 
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(pyro.  two  solution)  50  cents  ;  E.  A.  Hydro- 
quinone,  30  cents;  E.  A.  P^ikonogen,  30 
cents;  E.  A.  Hyko  (Hydroquinone  and 
eikonogen),  50  cents,  and  Crystallos.  li  you 
buy  developers  ready  for  use,  get  the  above, 
and  so  know  that  they  are  correctly  made. 

Dry  Plates.  All  the  standard  makes  of 
plates  and  films,  and  indeed  of  any  photo- 
:raphic  material,  may  be  obtained  from  E. 
T.  Anthony  &  Co.,  591  Broadway,  New 
York.  Send  for  catalogue,  mailed  free. 
Exposure  Meters.  These  handy  instru- 
ments soon  save  their  cost.  The 
Actinograph  is  sold  for  $3,  and  by  its 
means  the  correct  time  for  exposing  a 
plate  may  rapidly  be  found.  The 
latest  thing  in  this  line  is  Wynne's 
Infallible  Exposure  Meter,  by  which 
with  one  movement  the  correct  ex- 
posure time  is  given.  The  price  is  only 
12.50. 

Flash  Lamps.  For  the  amateur  there  ia 
no  better  lamp  than  the  Pine  Flash  Lamp. 
Every  particle  of  powder  must  be  consumed, 
since  it  all  passes  through  the  flame.  It  is 
the  safest  lamp  to  use,  as  only  pure  magne- 
sium powder  is  required. 

Lantern  Slides  are  made  during  the  long 
winter  evenings.  They  may  be  made  by 
contact,  but  the  best  ones  only  by  copying. 
The  Anthony  Lantern-Slide  Camera  makes 
this  work  a  pleasure.  It  costs  only  $12,  and 
may  be  used  for  copying,  enlarging,  or 
reducing. 

Lenses.  On  the  quality  of  the  lens  depends 
the  quality  of  the  picture.  The  best  lenses 
in  the  world  are  admitted  to  be  those  made 
by  Dallmeyer,  of  London,  for  which  Messrs. 
E.  &  H.  T.  Anthony  &  Co.,  591  Broadway, 
New  York,  are  sole  American  agents.     The 


Anthony's  Lantern-Slide  Camera. 
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Dallmever  Rapid  Rectilinear  Lens  is  em- 
phatically the  lens  for  all  kinds  of  outdoor 
photoojraphy.  For  copying  and  enlarging 
it  is  unrivalled.  The  Dallmeyer  Wide-angle 
Lenses  embrace  angles  of  pictures  from  90 


Dallmeyer's  Rapid  Rectilinear  Lens. 

to  100  degrees,  and  are  adapted  for  views  of 
buildings  and  interiors.  The  Dallmeyer 
Extra  Rapid  Rectilinear  Lens  is  without 
rival  for  instantaneous  work.  Being  made 
of  specially  tested  Jena  glass,  they  produce 
very  sharp  and  brilliant  images.  All  are 
fitted  with  iris  diphragms.  The  Telephoto- 
graphic  Lenses,  compound  and  moderate- 
power,  are  capable  of  yielding  truly  wonder- 
fill  results.  The  moderated-power  telephoto- 
attachment  may  be  attached  to  any  rapid 
rectilinear  lens.  Their  effect  is  to  practically 
eliminate  distance.  A  copiously  illustrated 
pamphlet,  containing  an  article  on  Telepho- 
tographic  Lenses,  which  appeared  in  An- 
thony s  Photographic  Bulletin,  will  be  mailed 
gratis  to  any  interested  party.  A  catalogue  of 
the  lenses  made  by  Mr.  Dallmeyer,  and  for 
sale  in  the  United  States  by  Messrs.  Anthony 
&  Co.,  may  be  obtained  by  sending  address 
on  a  postal  to  E.  &  H.  T.  Anthony  &  Co., 
591  Broadway,  New  York. 

Printing  Paper.  The  past  few  years  have 
seen  a  revolution  in  printing  methods,  com- 
parable only  to  the  displacement  of  wet 
plates  by  dry  plates.  The  finest  negative  is 
practically  useless  unless  it  be  printed  on  a 
paper  that  will  do  justice  to  half-tones  and 
delicate  details.  It  is  conceded  that  the 
best  paper  in  the  world  for  both  amateur  and 
professional  is  the  American  Aristotype 
Paper.  Two  brands  are  made  by  the  Amer- 
ican Aristotype  Co.  American  Aristo  Junior 
is  the  ideal  paper  for  the  amateur.  No  soft- 
ening in  warm  weather  or  floating  ofi*  of  the 


image  in  warm  water ;  no  dirty  finger- 
marks every  time  the  prints  are  handled  ;  out 
a  paper  that  gives  every  detail — that  is  ab- 
solutely permanent— that  may  be  used  with 
either  separate  or  combined  baths — that  can- 
not soften,  and  that  yields  either  a  high  sur- 
face or  matt  surface  as  desired. 

For  the  professional,  where  large  batches 
of  prints  are  put  through  separate  toning 
and  fixing-baths,  the  only  paper  to  use  is  the 
"  Blue  Label  "  American  Aristotype  paper. 
Over  five-eighths  of  the  entire  amount  of 
sensitive  paper  consumed  in  the  United 
States  is  American  Aristo.  Ninety  per  cent. 
of  the  leading  photographers  use  it  exclu- 
sively. The  only  award  for  printing-out 
paper  given  at  the  World's  Fair  went  to  the 
American  Aristotype  Co.  The  public  de- 
mand it,  and  the  up-to-date  professional  sup- 
plies it.  We  would  advise  our  readers  to 
note  the  illustrations  in  the  first-class  Ameri- 
can photographic  publications.  Wherever 
an  extra  fine  effect  is  produced ;  wherever 
one  of  the  foremost  photographers  is  repre- 
sented; wherever  the  print  appears  to  be 
of  exceptional  merit  in  the  rendering  of 
the  finest  detail  and  half-tones  with  clear 
shadows,  you  may  rest  assured  that  you  are 
looking  at  a  print  made  on  American  Aris- 
totype Paper.  At  the  amateur  exhibitions, 
look  for  the  prints  that  show  no  signs  of 
fading  and  that  have  evidently  done  justice 
to  the  negatives.  They  will  be  on  American 
Aristotype  Paper.  It  is  manufactured  by 
the  American  Aristotype  Co.,  of  Jamestown, 
N.  Y.,  whose  trade  agents  are  E.  & 
H.  T.  Anthony  &  Co.,  591  Broadway,  New 
York. 

Shutters.  With  the  introduction  of  the 
rapid  dry  plate  there  arose  the  necessity  for 
a  means  of  quickly  opening  and  closing  the 
lens.  Hundreds  of  shutters  have  been  de- 
vised, but  very  few  answer  all  reasonable 
requirements.  For  outdoor  work,  a  shutter 
which  can  be  used  inside  the  camera  is  of 
great  benefit,  for  it  is  thus  protected  from 
breakage.  To  be  used  in  this  way  it  must 
be  self-setting,  that  is,  after  each  exposure, 
the  shutter  mechanism  must,  without  again 
exposing,  return  to  such  a  position  that  it  is 
set  ready  for  use.  A  time  attachment  is 
very  desirable — indeed,  on  an  inside  shutter, 
imperative— as  also  a  simple  means  for  so 
adjusting  that  the  shutter  remains  open  for 
focussing.  All  these  qualities  will  be  found 
in  the  No.  2  Low  Kazoo  Shutter.    This  is 
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attached  to  the  back  of  the  front-board,  and 
is  changed  from  an  instantaneous  to  a  time 
shutter  by  the  simple  insertion  of  a  wire 
pin.  The  Kazoo  is  small,  strong  and  relia- 
ble. Where  an  inside  shutter  cannot  be 
used,  because  of  lack  of  space,  the  No.  1 


No.  1  Kazoo  Shutter. 

Kazoo  may  be  fitted  to  the  hood  of  the  lens 
by  an  adjustable  collar.  For  portrait  work, 
a  smoothly  working,  reliable  shutter  is  abso- 
lutely necessary.  Nothing  can  be  more 
annoying  than  failure  in  this  respect.  We 
have  taken  pains  to  look  at  many  studio 
shutters,  and  have  been  painfully  surprised 
at  their  leaky  condition  and  the  amount  of 
string  used  to  hold  them  together.  Such 
things  are  not  to  be  tolerated  in  any  studio 
where  good  work  is  wanted. 

Perhaps  the  only  thoroughly  efficient 
studio  shutter  in  the  market  is  the  Low 
Shutter,  Nos.  3  and  5.  No.  3  is  a  remarka- 
bly cheap  shutter,  designed  to  be  attached 
to  the  front-board  on  the  inside  of  the  cam- 
era. It  opens  so  as  to  light  the  drapery  and 
foreground  fully.  The  No.  5  is,  perhaps,  the 
best  of  its  kind,  having  a  very  large  opening 
in  a  very  small  shutter.  It  works  lightly 
and  easily.  The  smaller  sizes  are  admirably 
adapted  for  time-view  work. 

Writing  to  us  in  regard  to  the  shutters, 
Mr.  Geo.  Steckel,  of  Los  Angeles,  Califor- 
nia, says:  "Shutter  came  to  hand  to-day 
in  excellent  condition.  I  have  four  of 
them  in  use,  and  could  not  do  without 
them." 

In  all,  seven  different  styles  of  Low  shut- 
ters are  made,  and  to  those  who  desire  a 
good  photographic  shutter  for  either  gallery 
or  outdoor  use,  we  can  recommend  the  Low 
shutters  as  being  the  most  simple  and 
practicable.  A  small  handbook,  giving 
the    characteristics,   diameter   of   opening, 
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external  dimensions,  and  details  of  each, 
can  be  obtained  on  application  to  E.  & 
H.  T.  Anthony  &  Co.,  591  Broadway,  New 
York. 

Photographic  Literature.  To  become 
proficient  in  any  subject  it  is  necessary  to  be 
familiar  with  the  work  and  writings  of  others. 
Every  year  the  best  living  authorities  all 
over  the  globe  write  at  least  one  article  on 
their  special  subject.  These  are  collected 
and  issued  as  The  International  Annual  of 
A?ithom/s  Photographic  Bulletin.  Price  in 
paper  covers,  75  cents ;  handsomely  bound 
in  cloth,  $1.25.  In  the  matter  of  illustra- 
tions the  Annual  particularly  excels.  The 
most  prominent  photographers  in  America 
unite  to  furnish  the  illustrations,  and  the  best 
photo-engravers  make  the  half-tones.  To 
possess  these  Annuals  is  to  possess  a  valuable 
photographic  library. 

Anthony's  Photographic  Bulletin,  referred 
to  above,  is  a  monthly  publication  and  is  the 
one  photographic  magazine  that,  in  addition 
to  giving  a  series  of  original  articles,  pub- 
lishes the  best  of  everything  in  foreign 
journals.  The  Anthony  series  of  publi- 
cations embraces  books  on  every  subject, 
in  English,  German,  Spanish,  and  Portu- 
guese. List  sent  on  application  to  E.  & 
H.  T.  Anthony  &  Co.,  591  Broadwav,  New 
York. 

Trimming-Boards.  The  beauty  of  a  pic- 
ture depends  very  largely  on  careful  trim- 
ming and  mounting.  Regarding  the  trim- 
ming of  prints  many  devices  nave  been 
suggested  and  put  into  use,  but  none  are  so 
calculated  to  give  real  satisfaction  as  that 
practical  instrument,  the  Perfection  Trim- 
ming-Board. Only  one  cutting  shape  is 
used  for  all  sizes,  from  minette  to  8x10,  and 
this  shape  is  so  fixed  that  slipping  of  the 
glass  during  cutting  is  impossible,  while  per- 
fect rectangularity  is  assured.  The  price  is 
very  reasonable,  being  less  than  that  of  a 
single  glass  form  of  the  usual  pattern.  With 
the  old  method  a  pattern  was  necessary  for 
every  size  to  be  trimmed,  and  trouble  was 
always  incurred  from  the  chipping-oflf  of 
pieces  of  the  glass  and  from  slipping  and 
sliding.  In  the  Perfection  Trimming-Board 
one  piece  of  glass,  protected  by  a  cover,  is 
used,  and  a  raised  corner  prevents  any  move- 
ment of  the  glass. 

Price  for  sizes  to  4x5,  $1.00;  5x8, $1.25; 
8x10,  $1.50.  These  are  sold  by  all  dealers 
in  photographic  goods. 


THE    CLINEDINST   ELECTRIC-PHOTOGRAPHIC    APPARATUS. 
(Patent  Applied  for.)     Sole  Agent,  R.  Walzl,  Baltimore,  Md. 


For  some  time  past  an  announcement  of 
the  introduction  ot  apparatus  for  securing 
portraits  by  the  electric  light  has  aroused  the  ! 
curiosity  of  photographers.  To  aid  us  in 
answering  the  queries  sent  us,  thereto  relat- 
ing, we  wrote  to  Mr.  Richard  Walzl,  of  Bal- 
timore, the  manufacturer's  agent  for  the  ; 
apparatus,  and  received  in  reply  several  cir- 
culars, portraits  taken  with  the  apparatus, 
and  an  invitation  to  see  the  apparatus  in 
operation. 

The  portraits  sent,  including  cabinets  and 
large  direct    pictures    measuring   20   x  17 
inches,  in  no  way  differ  from  those  produced  I 
by  daylight  in  the  ordinary  gallery.     The  ! 
shadows  are  transparent  and  ftill  of  detail ; 
there  is  in  the  pictures  none  of  that  peculiar  , 
hardness  which  often  distinguishes  portrait- 
ure by  artificial  lighting ;  the  gradation  of  , 
tones  and  delicate  rendering  of  detail  are  the 
most  distinctive   features   of   the   pictures. 
The  illumination  is  all  that  could  be  desired.  ; 

A  few  days  ago  we   had  the  pleasure  of 
watching  the  operation  of  photographing  by  ' 
means    of   this    new    light — the   Clinedinst  : 
Electric  Photographic  Apparatus— the  oper-  | 
ator  being  Mr.  Clinedinst,  Jr..  of  Washing-  j 
ton.      This  apparatus  permits  of  photogra-  i 
})hic    work,   portraiture,    reproduction   and  | 
printing  being  successfully  done  in  any  room  \ 
large  enough  to  hold  the  necessary  screens,  ! 
etc.    Thus  a  ground-floor  gallery  without  the  , 
expense  of  a  skylight  is  now  within  the  reach  i 
of  any  photographer  who  avails  himself  of  ' 
this  apparatus,  and  with  it  he  can  do  his 
work  all  the  year    round,   independent  of 
weather  and  sunlight,  with   absolute  uni- 
formity as  to  the  quality  of  his  negatives  or 
prints.  I 

The  apparatus  introduced  by  Mr.  Cline-  j 
dinst  (patent  applied  for)  is  exceedingly  sim-  i 
pie  in  construction  and   manipulation.     It  ! 
consists  essentially  of  an  arc  light  of  peculiar 
construction,  mounted  upon  a  movable  stand, 
and  capable    of  adjustment  at  any  desired 
angle.     An  opaque  reflector  behind  the  light 
shields  the  sitter  from  any  direct  light  from 
the  lamp,  and  the  operator's  eyes  from  the 
intense  light  of  the  arc,  which  is  equal  to 
3000  candle-power.  I 

To  make  a  sitting,  a  set  of  screens,  covered  j 
with    pink    muslin,    about    seven    feet    in 
height,  is  arranged  around  the  sitter,  form-  j 


i  ng  an  alcove.  The  top  of  this  alcove  is  closed 
in  by  top  screens.  Backgrounds  and  a'cces- 
sories  are  placed  within  the  enclosed  space 
as  in  a  studio.  The  arc  light,  upon  its  stand 
being  connected  with  the  electrical  supply 
is  placed  at  either  side  of  the  alcove,  so  that 
the  direct  rays  of  the  light  fall  upon  the 
screen  nearest  the  light,  and  are  thence  re- 
flected upon  the  sitter  and  background.  A 
soft,  diff'used,  but  brilliant  lighting  is  thus 
obtained  by  which  any  desired  illumination 
of  the  sitter  can  be  easily  secured.  Focussing 
is  rendered  more  easy  and  certain  than  in  the 
usual  studio ;  the  exposure  question  is  reduced 
to  certainty,  being  always  the  same,  whether 
one  or  more  figures  are  included  in  the  pic- 
ture, and  is  always  less  than  that  required  in 
the  studio.  The  illumination  is  equal  in 
all  parts  of  the  enclosed  space,  the  ground 
being  equally  lighted  with  the  upper  parts 
of  the  background.  The  possibilities  of 
such  an  apparatus  may  be  easily  imagined. 

Placed  upon  a  framework  included  in  the 
apparatus,  prints  may  be  obtained  upon 
Aristotype  paper,  etc.,  much  more  rapidly 
than  by  the  usual  daylight  method.  Copy- 
ing and  enlarging  do  not  present  more  diffi- 
culties with  this  method  than  are  found  in 
doing  the  same  work  by  daylight ;  the  question 
of  exposure  is  solved  in  a  successlul  way ; 
the  light  being  always  equally  uniform  and 
intense.  The  heat  from  the  light  is  so  slight 
that  no  inconvenience  can  result  from  it  in 
practice. 

The  apparatus  must  be  regarded  as  very 
ingenious,  and  well  calculated  to  secure  the 
ends  for  which  it  is  devised  with  complete 
success  ;  the  price  is  reasonable,  and  includes 
lamp,  screens,  and  all  necessaries. —  Wilson's 
Photo.  Magazine,  May,  1894. 

For  terms,  specimens,  etc.,  send  for  Electric 
Photography,  free  on  application,  to  the  sole 
agent,  Richard  Walzl,  Proprietor  of  the 
National  Photographic  Emporium,  Walzl's 
Art  Building,  cor.  Franklin  and  Eutaw  St., 
Baltimore,  Md. 

Xotlce :  Photographers  contemplating  pur- 
chasing certain  devices  in  the  market  which 
are  an  infringement  of  the  Clinedinst  appara- 
tus are  warned  that  the  users  of  such  devices 
are  liable  to  be  involved  in  litigation,  as  the 
inventor  of  the  Clinedinst  apparatus  (patent 
applied  for)  will  protect  his  rights. 
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THE  ILOTYPE  CO.     Sensitive  Photographic  Papers.  New  Brighton,  N.Y. 


Ho  Paper.     A  perfected  collodion  paper  | 
manufactured  by  the  Ilotype  Company,  ^ew  ' 
Brighton,  N.  Y.,  and  sold  by  all  dealers  in 
photographic  supplies. 

Ilo  paper  differs  materially  from  all  other  i 
papers  in  the  market,  whether  collodion  or  j 
gelatine,  and  has  qualities  peculiar  to  itself  j 
which  render  it  superior  to  them   all.     So  | 
confident  are  the  manufacturers  as  to  the 
quality  of  Ilo  paper,  that  they  believe  the 
paper  itself  to  be  its  own  best  advertisement, 
and  offer  to  supply,  free  of  charge  to  all  who 
ask  for  it,  a  trial  outfit  of  paper,  chemicals, 
and  specimen  finished  print,  with  full  in- 
structions and  formulae. 

Being  a  collodion  paper,  Ilo  has  none  of 
the  disadvantages  of  gelatine  papers.  It  is 
equally  adapted  for  use  in  hot  or  cold  weather 
and  in  any  climate,  without  the  necessity 
of  using  ice  or  a  "  hardener  "  in  manipula- 
tion, as  is  required  with  gelatine  papers. 
And  yet,  although  a  collodion  paper,  Ilo  does 
not  "  crack  "  or  "  curl"  at  all,  and  requires 
no  hot  water  or  alcohol  treatment  previous  to 
toning  and  fixing. 

A  further  advantage  possessed  by  Ilo  as  a 
collodion  paper  is  that  resulting  from  the 
fact  that  the  silver  salts,  which  produce  the 
picture,  are  suspended  in  a  vehicle  (collo- 
dion) which  by  its  nature  is  of  known  and 
definite  chemical  composition,  and  always 
uniform  in  quality.  This  condition,  which 
insures  the  permanency  of  the  resulting 
print,  cannot  be  obtained  in  gelatine  papers, 
the  emulsion  for  which  is  necessarily  pre- 
pared from  raw  material  of  indefinite  com- 
position, and  varying  in  quality  according 
to  whether  made  in  summer  or  winter — that 
made  in  winter  being  admittedly  superior 
to  the  summer  product.  Ilo  paper  is  the 
only  collodion  paper  chemically  adapted  for 
use  with  a  combined  toning  and  fixing  bath, 
which  bath  is  recommended  by  the  manu- 
facturers to  the  exclusion  of  all  others.  By 
this  advantage,  added  to  the  fact  that  no 
washing  of  the  prints  is  necessary  before 
toning  and  fixing,  manipulation  is  rendered 
at  once  simple  and  certain. 

Ilo  paper  prints  quicker,  may  be  used  with 
any  kind  of  negative,  gives  more  beautiful 
results  with  less   labor  or  waste  than   any 
other  printing-out  paper,  and  the  prints  are 
permanent.    That  a  paper  with  these  quali-  [ 
ties  should  rapidly  become  popular  among  i 
photographers  is  only  natural.     It  is,  there-  ! 
fore,  with  just  pride  that  the  statement  is  i 
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made  that,  although  introduced  only  a  year 
ago,  Ilo  paper  is  to-day  more  extensively 
used  in  the  Eastern  States  than  any  other 
paper  of  its  class. 

The  manipulation  of  Ilo  paper  is  sim- 
plicity itself.  It  prints  very  rapidly,  and 
should  be  allowed  to  print  a  little  deeper  in 
tone  than  is  desired  in  the  finished  print. 
It  is  placed  direct  from  the  printing-frame 
into  the  combined  toning  and  fixing  bath 
without  previous  washing.  It  can  be  toned 
slowly  or  quickly  as  desired,  without  preju- 
dice to  the  lights,  and  as  soon  as  it  presents 
the  desired  tone,  may  be  washed  and  mounted 
without  further  delay.  The  toning  and  fix- 
ing occupies,  as  a  rule,  about  five  minutes, 
and  by  giving  the  prints  forty-five  minutes' 
washing  in  running  water,  a  batch  can  be 
printed,  toned,  washed,  mounted,  and  bur- 
nished in  one  hour,  with  perfect  results. 

The  simplicity  of  this  manipulation  will 
be  evident  to  all.  Contrasted  with  the  ma- 
nipulation of  albumen  or  gelatino-chloride 
paper,  the  use  of  Ilo  reduces  the  labors  of 
the  photographer  more  than  one-half.  Any 
desired  tone  or  finish  can  be  obtained  by 
simple  modifications. 

The  toning  and  fixing  bath  may  be  ob- 
tained in  concentrated  form  with  the  paper, 
and  simply  needs  the  addition  of  boiling 
water.  The  preparation  of  this  bath  is  not 
secret;  here  is  the  formula.  It  is  cheaper 
and  safer,  however,  to  buy  the  concentrated 
form,  which  is  supplied  by  the  manufactu- 
rers at  cost.  Those  who  desire  to  prepare 
the  toning  and  fixing  solution  themselves 
can  do  so  as  follows.  Take 


Hot  Water       .       .       .       . 

Hypo 

Sulphocyanide  of  Ammonia 
Acetate  of  Lead     . 
Nitrate  of  Lead 
Citric  Acid 
Powdered  Alum     . 
Chloride  of  Gold    . 


3^  gallon. 
16  ounces. 

2 

6  drachms. 

6 

4 

4       " 

8  grains. 


The  gold  may  be  added  as  soon  as  the  solu- 
tion is  settled,  or  just  before  toning,  in  pro- 
portion to  the  quantity  of  prints. 

After  toning,  from  six  to  eight  changes  of 
water  will  be  suflficient  to  wash  the  prints 
thoroughly. 

Every  reader  of  Cyclopedic  Photog- 
raphy is  invited  to  send  for  a  free  trial  out- 
fit of  the  Ilo  paper,  and  all  correspondence 
addressed  to  the  manufacturers  will  receive 
prompt  and  careful  attention. 
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What  would  the  photographer  say  to 

hirt  wilo,  if  ho  knew  that  she  allowed  one- 
half  of  every  barrel  of  flour  he  provided  for 
his  household  to  fall  under  foot,  or  to  be 
burned  as  fuel  ?  In  such  a  case  she  could 
not  be  considered  more  improvident  than  the 
photographers  who  permit  at  least  one-half 
of  the  precious  metals  they  purchase  for 
picture-making  operations  to  oe  wasted  as 
wickedly  as  though  their  cost  was  no  greater 
than  that  of  common  flour. 

One  pound  of  paper,  albumenized,  sil- 
vered, and  free  from  nails  and  scraps  of  tin- 
type plates,  cardboard,  glass,  or  other  dirt  or 
solids,  is  worth  about  four-tenths  of  an 
ounce  of  metallic  silver ;  or,  two  and  one- 
half  pounds  of  such  paper  contains  a 
full  ounce  of  metallic  silver — always  taking 
into  consideration  the  strength  of  the  silver- 
ing solution,  the  amount  of  salting  in  the 
paper,  and  the  treatment  of  it.  Exposure  of 
the  sensitized  paper  to  light  may  somewhat 
reduce  this  value,  for  a  part  of  the  silver  is 
thus  rendered  insoluble,  so  that  even  the 
wonderful  capacities  of  chemistry  are  un- 
equal to  the  task  of  recovering  all  the  silver. 
Nevertheless,  nearly  60  per  cent,  of  the  sil- 
ver you  purchase,  and  a  considerable  portion 
of  the  gold,  can  be  returned  to  you  if  you  will 
carefully  follow  the  directions  given  below. 

A.  Developer  Drippings.  Enough  proto- 
sulphate  of  iron  remains  in  the  drippings 
from  the  development  of  wet  plates  to  pre- 
cipitate the  silver.  What  is  needed,  then, 
is  to  carefully  catch  what  goes  off  the  plate 
in  a  proper  vessel  and  allow  it  to  settle. 
Pour  off  the  clear  water  once  a  day.  This 
last  is  important,  for  when  the  water  is  al- 
lowed to  remain  for  some  days  the  recovery 
of  the  silver  becomes  more  difficult,  and 
therefore  the  amount  recovered  is  much 
lessened,  owing  to  the  large  quantity  of  iron 
present.  If  left  any  length  of  time  test  the 
drippings  with  salt ;  if  a  precipitate  falls, 
then  proceed  as  follows :  A  small  quantity  of 
salt  in  solution  should  be  stirred  into  the 
drippings  before  the  water  is  poured  off,  and 
until  the  water  appears  clear.  Take  time 
and  do  the  work  thoroughly.  The  precipi- 
tate is  rich  in  chloride  of  silver.  Add  the 
salt  gradually,  stirring  the  solution  until  it 
no  longer  forms  a  precipitate.  Determine 
this  by  testing  a  sample  of  it  in  a  tumbler  or 
white  bottle,  holding  it  up  to  the  light  when 
adding  a  little  salt.  Add  sparingly,  as  an 
excess  will  redissolve  the  chloride.     When  ' 


the  silver  is  all  down,  pour  in  a  little  nitric, 
sulphuric,  or  muriatic  acid.  This  will  clear 
the  solution.  Then  allow  it  to  stand,  say, 
about  twenty-four  hours,  when  draw  off  the 
clear  water.  The  chloride  will  fall  to  the 
bottom  of  the  vessel. 

B.  Platinum  Residues.  The  increased 
popularity  of  the  platinum  printing  process 
makes  some  instruction  necessary.  The 
residues  from  this  class  of  work  should  not 
be  sent  to  the  refiner  in  any  small  quantity, 
with  the  expectation  of  a  large  return.  It 
is  better  to  allow  considerable  to  accumulate 
before  sending  at  all. 

The  clippings  from  platinum  prints, 
washed  paper,  etc.,  may  be  burned  to  ashes 
after  the  manner  of  silvered  paper  (see  E, 
below),  and  then  retained  in  a  clean  place 
until  a  reasonable  amount  has  accumulated. 

Platinum  solutions  may  be  treated  in  the 
following  manner:  For  the  accumulation  of 
such  residues  procure  a  large  stoneware 
crock.  When  the  solution  reaches  to  within 
two  or  three  inches  of  the  top  of  the  crock, 
add  to  the  same  a  very  small  amount  of  hy- 
drogen chloride,  HCl  (muriatic  acid) ;  next 
prepare  a  saturated  solution  of  ammonium 
chloride  NH^Cl  (sal-ammoniac),  and  add  to 
the  contents  of  the  crock  in  the  proportion 
of  one  to  ten ;  the  result  will  be  the  produc- 
tion of  the  precipitate  known  as  the  double 
chloride  of  platinum  and  ammonium,  2NH^ 
ClPtCl^.  The  solution  must  now  be  per- 
mitted to  stand  for  at  least  twenty-four  hours, 
when  the  clear  supernatant  liquid  may  be 
carefully  decanted  from  the  orange-colored 
precipitate,  which  should  be  laid  aside  until 
after  many  other  such  additions,  and  the 
Dulk  of  the  deposit  may  be  such  as  to  warrant 
its  treatment  by  the  refiner. 

Another  way  to  proceed  is  this :  To  recover 
platinum  from  old  platinotype  developing 
solutions,  the  vessel  containing  them  is 
heated  until  the  liquid  reaches  a  temperature 
of  180^  F., when  a  saturated  solution  of  ferrous 
sulphate  in  the  proportion  of  1  part  to  4  of 
the  oxalate  is  added.  A  black  precipitate 
consisting  of  finely  divided  metallic  plati- 
num, is  thrown  down.  The  supernatant 
liquid  is  drawn  off,  and  the  precipitate,  after 
being  washed,  may  be  converted  into  chloro- 
platinate  by  a  careftil  refiner.  It  is  certainly 
advisable  to  save  developing  solutions,  but 
the  acid  clearing  baths  do  not  contain  suffi- 
cient platinum  to  render  their  preservation 
of  any  use. 
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C.  Fixing  Solutions  are  very  rich  in  sil- 
ver. Precipitate  these  with  sulphuret  of 
potassium,  previously  dissolved  in  water. 
Add  this  as  long  as  it  will  form  a  precipitate. 
The  latter,  when  down,  maybe  thrown  upon 
a  plain  muslin  filter  to  allow  the  water  to 
drain  off.  Make  such  a  filter  by  taking  a 
piece  of  common  unbleached  muslin,  say  a 
yard  square,  tying  loops  at  the  four  corners, 
and  hanging  it  up  on  sticks. 

Many  photographers  are  in  the  habit  of 
precipitating  their  washing  solutions  with 
metallic  zinc.  The  action  of  zinc,  however, 
is  slow,  and  must  be  accelerated  by  acidify- 
ing the  solution.  Now  it  frequently  happens 
that  the  fixing  solution  is  allowed  to  run 
into  the  same  vessel,  and  the  hypo,'  being 
an  alkali,  suspends  the  action  of  the  zinc. 
In  the  course  of  time  a  deposit  is  formed, 
but  the  happy  proprietors  of  the  "  mud  "  are 
sadly  disappointed  in  its  value,  as  it  is  some- 
times even  so  poor  as  not  to  pay  for  the 
trouble  of  refining.  All  hypo  fixing-solutions 
may  be  treated  together  in  this  way:  A  large 
barrel  serves  as  the  best  receptacle  for  them. 
Insert  a  spigot  about  six  inches  from  the  bot- 
tom. It  has  been  found  economical  to  use  a 
large  crock  or  stone  jar,  or  it  may  be  glass. 

For  the  negative  fixing-solution,  you  can 
use  a  dipper,  or  let  a  strong  strip  of  glass 
remain  in  and  across  the  vessel  at  an  angle 
to  prevent  the  smaller  plates  from  going  flat 
to  the  bottom.  Once  in  a  while  the  solution 
may  be  emptied  into  the  barrel.  The  pre- 
cipitate which  results  is  sulphide  of  silver, 
and  should  be  dried  in  the  sun. 

D.  Impure  Solutions  and  Used  Baths. 
Besides  salt,  muriatic  acid,  sulphuret  of 
potassium,  protosulphate  of  iron,  or  sheet 
copper  may  be  used  for  the  precipitation  of 
silver  from  any  solution  very  rich  in  silver ; 
and  they  should  be  used,  or  else  the  solu- 
tion boiled  down  to  dryness,  when  the  resi- 
dues are  sent^to  the  refiner.  The  reasons 
for  boiling  down  are  obvious :  the  freight  is 
less,  and  the  danger  of  loss  from  the  break- 
age of  bottles  and  leakage  is  insured  against. 
See  instructions  for  saving  print  washings 
(G).   The  same  course  may  be  followed  here. 

E.  Silvered  Paper.  All  prints  should  be 
trimmed  before  toning,  as  it  saves  gold,  and 
besides,  toned  paper  is  of  hardly  any  value. 
Keep  the  untoned  clippings  and  filters 
clean  by  themselves ;  do  not  throw  sweep- 
ings, pieces  of  glass  and  spoiled  ferrotype 
plates  among  them,  as  their  bulk  only  de- 
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creases  the  real  value.  If  you  wish  to  burn 
the  paper,  have  your  stove  cleaned  of  cinders 
and  ashes,  and  proceed  slowly,  for  a  good 
draft  will  carry  many  particles  of  silver 
through  the  flue.  Every  inch  of  silvered 
trimmings  is  valuable,  and  should  be  kept 
in  a  box  separately.  Do  not  tread  them 
under  foot  and  allow  them  to  become  mixed 
with  dirt  and  grit  and  dust  on  the  floor. 
Keep  a  cover  on  the  box,  and  do  not  allow 
anything  but  clean,  untoned  paper  trim- 
mings to  go  into  it.  We  prefer  to  burn  the 
paper,  but  if  you  attempt  it,  see  that  every 
bit  of  the  paper  "cinders"  is  consumed 
before  the  ashes  are  taken  from  the  stove. 

F.  Aristotype  Paper  Wastes  should  be 
treated  the  same  as  other  paper  wastes  (E). 
They  may  go  together,  but  in  everything 
like  "  waste  '■  the  separate  plan  is  preferable. 

G.  Print  Washings  may  be  treated  the 
same  as  A.,  only  it  is  best  to  keep  them 
separate.  You  save  enough  extra  to  more 
than  pay  you  for  the  additional  trouble. 
Add  the  salt  gradually,  and  watch  the  effect. 
If  precipitation  is  slow  and  the  solution  re- 
mains milky  in  appearance,  the  addition  of 
a  little  of  the  protosulphate  of  iron  solution 
is  of  good  service.  Some  workers  prefer  a 
mixed  solution  of  salt  and  alum— say  12 
ounces  of  each  ingredient  dissolved  in  2 
quarts  of  hot  water— for  a  stock  solution. 
Add  this  carefullv,  and  not  too  much  of  it. 

H.  Toning  Solutions.  Precipitate  these 
with  protosulphate  of  iron,  but  be  sure  and 
have  the  solution  "  acid,"  as  otherwise  the 
iron  will  be  precipitated  and  your  gold  will 
be  lost.  Old  toning-baths  and  the  precipi- 
tates which  form  when  the  toning-bath  is 
being  neutralized  by  carbonate  of  soda  or 
other  alkali,  should  all  be  saved,  and  sepa- 
rately from  any  other  wastes. 

As  will  be  seen,  we  have  earnestly  advo- 
vated  the  separate  plan  of  caring  for  residues. 
We  know  that  for  want  of  room  it  is  not 
always  convenient  to  follow  our  advice.  Not 
to  be  considered  arbitrary,  however,  we  sub- 
mit that,  with  care,  in  cases  of  necessity  the 
following  may  be  done  with  but  little  loss  : 

1.  The  following  residues  may  be  mixed 
together  in  the  same  barrel  and  the  silver 
precipitated  as  a  sulphide  by  potassium 
sulphide  (sulphuret) :  Tintype  washings, 
dry  plate  washings,  print  washings,  fixing 
solutions. 

2.  The  following  may  be  mixed  together 
— no  precipitant  other  than  the  iron  of  the 
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developer  being  required,  the  silver  and  gold 
are  thus  deposited  together  in  the  metallic 
state — namely:  Gold  toning-batha,  print 
washings,  wet  plat«  developer. 

Allow  the  solution  to  stand  twenty-four 
hours  after  the  developer  is  added,  then  de- 
cant away  the  liquid  from  the  valuable  de- 
Cosit  at  the  bottom.  If  the  liquid  cannot 
e  disposed  of  at  least  once  in  twenty-four 
hours,  pour  some  light  oil  into  the  solution. 
This,  by  floating  on  the  surface,  will  tend  to 
retard  the  oxidation  of  the  iron  of  the  de- 
veloper, and  thus  prevent  the  formation  of  a 
useless  deposit,  which  under  other  circum- 
stances would  certainly  be  produced. 

I.  Toned-Paper  Clippings.  In  a  small 
business  it  hardly  pays  to  save  these^  but 
where  quantities  are  large  and  ftiel  and  time 
are  cheap,  it  often  does  pay.  Printers  for  the 
trade,  publishers  of  photographs,  and  those 
whose  business  is  large,  have  found  the  re- 
covery of  gold  from  these  clippings  well  worth 
looking  after. 

J.  Old  and  Spoiled  Dry  Plates  and 
Emulsions  are  likewise  worth  taking  care 
of.  The  emulsion  from  all  such  can  be  best 
removed  by  soaking  them  in  a  strong  hot 
solution  of  carbonate  of  soda  (washing  soda). 
When  a  quantity  is  collected,  strain  it 
through  a  muslin  filter,  allowing  the  solu- 
tion to  drain  off.  A  stone  jar  is  excellent 
for  this  work.  After  filtration  the  precipi- 
tate should  be  allowed  to  dry  spontaneously, 
after  which  it  is  ready  for  the  refiner. 

Although  the  wiser  photographers  find  it 
more  economical  to  purchase  their  emulsion 
plates  ready-made  than  to  use  the  self- 
manufactured  article,  there  are  some  who 
prefer  to  experiment,  who  likewise  some- 
times fail  in  producing  what  they  most 
desire — "perfect  plates."  The  "spoiled 
emulsions  "  resulting  should  not  be  thrown 
away,  for  "  there  is  money  in  them,"  and 
what  follows  may  help  to  get  it  out : 

Many  methods  have  been  suggested  for 
the  recovery  of  the  silver  haloids  from  waste 
emulsions,  but  in  most  cases  the  results  have 
been  unsatisfactory,  while  the  methods 
adopted  involved  much  trouble  and  expense. 
One  method,  that  of  mixing  the  gelatine 
with  a  quantity  of  sawdust,  saturated  with 
potassium  nitrate  (saltpetre),  and  then  setting 
lire  to  the  mass,  is  impracticable,  in  conse- 
quence of  the  large  amount  of  ash  left  the 
refiner  to  work  up,  thereby  increasing  the 
expense  of  reduction.     Probably   the  most 


convenient  method  is  as  follows :  Collect  the 
emulsion  in  sU)neware  crocks — five-  or  ten- 
gallon  size  answer  admirably— fill  about  one- 
third  full,  next  prepare  a  quantity  of  boiling 
water,  which  must  be  added  until  the  vessels 
are  nearly  full.  Now  introduce  very  carefully 
a  quart  or  two  of  common  commercial  sul- 
phuric, nitric,  or  muriatic  acid,  or,  if  more 
convenient,  concentrated  acetic  acid.  This 
will  result  in  the  de-gelatinizing  of  the 
emulsion  if  sufficient  be  added,  thereby  pre- 
venting its  solidification.  Allow  the  contents 
to  cool,  and  if,  on  examination,  these  are 
found  to  be  in  a  perfectly  fluid  condition,  it 
will  be  found  that  the  bromide  and  iodide  of 
silver  will  have  become  deposited  at  the  bot- 
tom of  the  vessel  by  virtue  of  their  greater 
specific  gravity.  It  is  advisable  to  permit 
the  solutions  to  remain  untouched  for  at 
least  one  day,  so  that  perfect  precipitation  of 
the  silver  may  be  insured.  The  supernatant 
liquid  may  then  be  decanted  off,  using  great 
precaution,  and,  if  the  process  has  been 
properly  conducted  the  silver  bromide  will 
be  found  in  a  compact  layer  at  the  bottom, 
mixed  generally  with  a  small  proportion  of 
gelatine.  More  warm  water  may  now  be 
added  to  render  the  solution  as  attenuated 
as  possible,  and  the  whole  placed  in  a  close 
muslin  filter  and  left  to  drv. 

K.  Barrels,  Floors,  and*  Old  Hats.  We 
have  likewise  found  that  the  wood  of  barrels 
which  contained  waste  solutions  for  a  number 
of  years  was  quite  impregnated  with  silver, 
some  barrels  yielding  as  much  as  thirty 
ounces  of  metal ;  so  when  yours  are  unfit  for 
further  use  you  know  what  to  do  with  them. 

The  same  discovery  has  been  made  as  to 
the  floors  of  long-used  dark-rooms  and  of 
rooms  where  the  paper  is  silvered  and  drained 
and  fixed.  Old  felt  hats  are  used  for  devel- 
oper drippings  by  some.  These,  with  the 
developer  skins,  fragments,  and  emulsion 
from  dry  plates,  as  well  as  blotters  and  filters, 
are  all  worth  saving.     (See  J.) 

L.  A  caution  should  accompany  all  this 
— for  your  sake  and  for  ours.  Photographers, 
as  a  rule,  are  not  celebrated  for  their  knowl- 
edge of  chemistry — more  's  the  pity.  Conse- 
quently in  their  experiments,  and  sometimes 
accidentally,  they  form  chemical  compounds, 
such  as  fulminate  of  silver,  which  are  dan- 
gerous. As  a  consequence  they  may  thus 
innocently  cause  sorrow  in  their  own  families, 
the  unnecessary  loss  of  life  among  good 
chemists — all  too  few — or  cause  themselves 
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to  be  suspected  as  anarchists  and  to  suffer 
accordingly.  To  avoid  such  calamities,  heed 
the  words  of  caution  which  follow : 

The  fulminate  of  silver  may  be  produced 
by  the  addition,  to  a  highly  acid  solution 
of  nitrate  of  silver,  of  common  liquor  am- 
monise. 

Again,  should  an  acid  bath  of  silver  nitrate 
be  treated  with  potassium  hydrate,  KHO 
(caustic  potass.),  a  deposit  of  silver  oxide  is 
formed;  if  this  in  turn  be  subjected  to  pro- 
longed boiling  in  excess  of  ammonia,  ful- 
minate of  silver  would  be  produced. 

The  oxalate  of  silver  is  also  another  ex- 
plosive mixture.  It  is  generally  formed 
when  an  alkaline  oxalate,  such  as  ammonium 
oxalate,  is  added  to  a  solution  of  silver 
nitrate,  namely,  silver  oxalate  is  produced, 
which,  on  the  application  of  heat,  explodes 


with  great  violence.  Should  any  of  the 
compounds  alluded  to  be  formed,  mention 
should  be  made  of  the  fact  when  such  resi- 
dues are  forwarded  to  the  refiner. 

M.  Lastly,  a  Word  or  Two.  The  end  of  all 
waste  is  silver  and  gold,  if  you  strive  to  fol- 
low our  advice.  Dissolve  the  salt  and  iron 
before  they  are  added  to  the  waste  solutions. 
A  few  drops  of  acid  should  be  added  to  the 
iron  solution  before  it  is  used. 

Any  acid  added  to  a  cyanide  solution  will 
precipitate  the  silver.  Have  abundant  air 
in  circulation  about  you  when  you  do  this, 
for  the  fvime^— waste  you  /  Don't  use  sheet 
zinc  for  anything  hereof. 

Last,  but  not  least,  do  not  send  small  lots 
of  waste  to  be  refined,  but  wait  until  you 
have  a  reasonable  quantity,  for  expenses  and 
charges  are  then  comparatively  less 


Aqua  Ammoniae ;  C.  P.  and  Ctommercial  Acids ,  Bromides  and  Iodides  ;  Soluble  Cotton  for  Collodion  ;  C.  P. 
Chlor.  Gold;  Chlor.  Platinum;  Sulphate  Iron;  Acid  Sulphite  Soda  Solution;  Sulphite  Soda,  crystals  and 
granular;  Ethers;  Photographic  Alcohol ;  Nitrate  Silver ;  Litmus  Paper,  etc.,  etc. 


We  have,  beyond  doubt,  the  largest  facili- 
ties for  smelting,  and  do  more  in  that  line 
than  any  one  house.     Our  charges  are  very 

Respectfully  yours, 

CHAS.  COOPER  &  CO. 


reasonable,  to  which  hundreds  will  testify, 
and,  as  we  make  quick  and  honest  returns,  it 
will  be  for  your  benefit  to  give  us  a  trial. 


Office  :    194  Worth  St.,  New  York. 
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Specially  Prepared  for  "Wilson's  Cyclopedic  Photography,"  and  Including 
THE  Best  Books  on  All  Branches  of  Photography. 

Note  for  Workers  and  Readers.— Any  book  mentioned  in  this  list,  or  throughout  the  text  of  CvcLOPiEDic  Pho- 
tography, will,  if  in  print,  be  sent  postpaid  to  any  address  by  the  publisher  of  this  work.  Edward  L.Wilson, 
863  Broadway,  New  York,  on  receipt  of  order,  accompanied  in  all  cases  by  remittance  of  price  given  herein. 


ABC  Guide  to  Autotype  (Carbon)  Print- 
ing. (J.  R.  Sawyer.)  Illustrated,  cloth, 
98  pp.;  75  cents. 

Action  in  Art.  (W.  H.  Beard.)  Theory 
and  Fact.  125  illustrations.  Cloth,  350  pp.; 
$2.00. 

Amateur  Photography.  (W.  I.  L.  Adams). 
Illustrated.    Paper,  50  cents  ;  cloth,  $1.00. 

American  Carbon  Manual.  ( Edward  L. 
Wilson.)  Illustrated.  Cloth,  100  pp.;  50 
cents. 

An  Adventure  in  Photography.  (Octave 
Thanet.)     Illustrated.     Cloth,  $1.50. 

Architects,  Photography  for.  (F,  W. 
Mills.)    Cloth,  $1.00. 

Aristot3rpes  and  How  to  Make  Them. 
(W.  E.  Woodbury.)  Illustrated.  Paper, 
$1.50;  cloth,  $2.00. 

Art,  Essays  on.  (J.  Burnet.)  Composi- 
tion ;  Light  and  Shade ;  The  Education  of 
the  Eve.  English  reprint  of  American  edi- 
tion. Illustrated.  Cloth,  11  x 9  inches;  $2.50. 

Art  of  Making  Crayon  Portraits  on 
Solar  Enlargements.  (E.  Long.)  Illustra- 
ted.   $1.00. 

Art  of  Photographic  Painting.  (A.  H. 
Bool.)     Cloth  ;  50  cents. 

Art  Photography  in  Short  Chapters. 
(H.  P.  Robinson.)  Illustrated.  Paper  cover, 
60  pp.;   50  cents. 

Art  and  Practice  of  Interior  Photogra- 
phy. (F.  W.  Mills.)  Illustrated.  Cloth, 
$1.00. 

Art  and  Practice  of  Silver  Printing. 
(Robinson  and  Abney.)  Paper,  30  cents ; 
cloth,  75  cents. 

Art  of  Retouching  Negatives  and  Col- 
oring Photographs.  (R.  Johnson.)  Illus- 
trated.    Cloth,  $1.00. 

Bromide  Enlarging ;  How  to  Do  It.  (A. 
R.  Dresser.)     Paper,  25  cents. 

Book  of  the  Lantern.  (T.  C.  Hepworth.) 
Illustrated.     Cloth,  278  pp.;  $2.00. 

Bromide  Paper:  Contact  Printing  and 
Enlarging.  (Dr.  E.  Just.)  Illustrated. 
Boards,  160  pp.;  50  cents. 

Business,  Photography  as  a.  (H.  P.  Rob- 
inson.)    Illustrated.    Cloth,  86  pp.;  50  cents. 


Cameras,  Lenses,  and  Shutters.  (Eng- 
lish.)    Paper  cover,  50  cents. 

Chemical  Effect  of  the  Spectrum.  (Dr. 
J.  M.  Eder.)     Cloth,  50  cents. 

Chemistry  and  Light  in  Photography. 
(Dr.  H.  W.Vogel.)   Illustrated.   Cloth,  $2.00. 

Chemistry  of  Photography.  (R.  Mel- 
dola.)    Cloth,  $2.00. 

Chemistry  of  Photography.  (W.  J.  Har- 
rison.)   Cloth,  $3.00. 

Chemistry  of  Photography.  (Hardwich.) 
Leatherette,  $2.00. 

Choice  and  Use  of  Photographic  Lenses. 
(J.  H.  Dallmeyer.).     Paper,  50  cents. 

Collotype  and  Photo-Lithography.  (H. 
Schnauss.)     Illustrated.     Cloth,  $1.75. 

Collotype  Processes.  (See  Wilkinson's 
Photo-Engra ving,  etc. ) 

Crayon  Portraiture.  (J.  A.  Barhydt.) 
Paper,  50  cents  ;  cloth,  $1.00. 

Cyclopaedic  Photography.  (Edward  L. 
Wilson.)     Illustrated.     Cloth,  $4.00. 

Development.  (Lyonel  Clark.)  Cloth, 
50  cents. 

Development  of  the  Photographic  Image. 
(P.  Duchochois.)    Paper,  $1.50  ;  cloth,  $2.00. 

Elementary  Lessons  in  Photographic 
Printing.     Paper,  50  cents. 

Emulsions,  Photography  with.  (Capt. 
Abney.)     Paper  covers,  75  cents. 

Emulsion  Photography.  (Dr.  J.  M.  Eder.) 
138  pp.     Paper,  35  cents  ;  cloth,  $1.00. 

Enamelling  and  Retouching.  (P.  Pi- 
quepe.)     Paper,  50  cents  ;  cloth,  $1.00. 

Experimental  Photography.  (C.  J.  Lea- 
per.)     Paper,  102  pp.;  50  cents. 

Ferrotyper's  Guide.  (An  Active  Ferro- 
typer.)  Sixteenth  thousand.  Paper,  75  cents. 

First  Principles  of  Photography.  (C.  J. 
Lein^er.)     Cloth,  $1.75. 

Flash-Light  Photography.  (R.  Slingsby.) 
Illustrated.     $1.50. 

Hand-Camera  and  How  to  Use  It.  (Eng- 
lish.) (W.  D.  Welford.)  Cloth,  $1.00. 

Heliographic  Processes,  Modem.  (E. 
Lietze.)     Illustrated.     Cloth,  $3.00. 

History  of  Photography.  (W.  J.  Har- 
rison.)   Cloth,  $1.00. 
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Industrial  Photography.  (P.  C.  Ducho- 
chois.)     Paper  cover,  50  cents  ;  cloth,  $1 .00. 

Instructor,  The  Photographic.  (W.  I.  L. 
Adams.)     Paper,  $1.00;  cloth,  $1.50. 

Instruction  in  Photography.  (Capt.  Ab- 
ney.)     Paper,  388  pp.,  $1.00. 

International  Annual  of  Photography. 
Published  annually.  Paper,  90  cents  ;  cloth, 
$1.40. 

Lantern  Slides  and  How  to  Make  Them. 
(A.  R.  Dresser.)     Paper  covers,  25  cents. 

Lantern  Slides  by  Photographic  Methods. 
(A.  Pringle.)    Paper,  75  cents  ;  cloth,  $1.00. 

Letters  on  Landscape  Photography.  (H. 
P.  Robinson.)     Illustrated.     Cloth,  $1.50. 

Lighting  in  the  Photographic  Studio. 
(P.  C.  Duchochois.)  Paper,  75  cents ;  cloth, 
$1.00. 

Materia  Photographica.  (C.  J.  Leaper.) 
263  pp.;  $1.75. 

Microscope  and  Photography.  (F.  W. 
Mills.)    Illustrated.    Cloth,  $1.00. 

Modem  Photography.  (W.  K.  Burton.) 
Paper,  50  cents. 

Optical  Lantern,  The.  (A.  Pringle.) 
Paper,  $1.00;  cloth,  $1.50. 

6ptical  Lantern  for  Teaching.  (C.  H. 
Bothamleyj     Paper,  48  pp.;  50  cents. 

Optical  Projection.  (Lewis  Wright.)  Il- 
lustrated.   Cloth,  $2.50. 

Optics  of  Photography  and  Lenses.  (J. 
T.  TaylorJ     Illustrated.     Cloth,  $1.00. 

Photo-Engraving,  Grammar  of.  (H.  D. 
FarquharJ     Paper,  $2.00 ;  cloth,  $2.50. 

Photo-Engraving,  Photo-Etching,  Photo- 
Lithography,  Collotype,  and  Heliotype. 
(W.  T.  Wilkinson  and  E.  L.  Wilson  )  Illus- 
trated.    Cloth,  $3.00. 

Photographic  Mosaics.  (Edited  by  E.  L. 
Wilson.)  Published  annually.  Paper,  50 
cents ;  cloth,  $1.00. 

Photographic  Negative.  (W.  H.  Bur- 
bank.)    Cloth,  $1.00. 

Photographic  Optics.  (W.  K.  Burton.) 
Paper,  $1.00 ;  cloth,  $1.50. 

Photographic  and  Photo-Mechanical 
Printing.  (W.  K.  Burton.)  Cloth,  limp, 
$1.50. 

Photographic  Pastimes.  (H.  Schnauss.) 
Illustrated.      Stiff  boards,  200  pp.;  75  cents. 


Photographic  Printing  Methods.  (W. 
H.  Burbank.)     Cloth,  $1.00. 

Photographic  Reproduction  Processes. 
(P.  C.  Duchochois.)  Paper,  $1.00;  cloth, 
$1.50. 

"  Photographic  Times  "  Almanac.  Pub- 
lished annually.  Paper,  65  cents ;  cloth,  $1.15. 

Photographies :  A  Complete  Handbook. 
(E.L.Wilson.)     Illustrated.    Cloth,. $4.00. 

Photography  Applied  to  Surveying.  (H. 

A.  Reed.)     Cloth,  $2.50. 
Photography   Indoors   and    Out.      (A. 

Black.)    Cloth,  $1.25. 

Photography :  Its  History,  Applications 
and  Processes.  (A.  Brothers.)  Illustrated. 
Cloth,  $5.00. 

Photography  and  Photographers.    (H. 

B.  Pritchard.)     Paper,   50  cents;   cloth,  75 
cents. 

Pictorial  Effect  in  Photography.  (H.  P. 
Robinson.)     Cloth,  $1.50. 

Picture-Making  by  Photography.  (H. 
P.  Robinson.)     Cloth,  $1.00. 

Picture-Making  in  the  Studio.  (H.  P. 
Robinson.)  Paper  covers,  50  cents ;  cloth, 
$1.00. 

Platinum  Toning.  (L.  Clark.)  Paper, 
50  cents. 

Portrait  and  Figure  Painting.  (Frank 
Fowler.)  Illustrated.  Cloth,  1  vol.,  68  pp.; 
$2.00. 

Practical  Photo-Micrography.  (A.  Prin- 
gle.)    Illustrated.    Cloth,  $2.50. 

Processes  of  Pure  Photography.  (Prin- 
gle and  Burton.)     Paper,  $2.00;  cloth,  $2.50. 

Progress  of  Photography.  (Dr.  Vogel.) 
Illustrated.   Cloth,  350  pp.;  $1.00. 

Quarter  Century  in  Photography.  (E.  L. 
Wilson.)    Illustrated.    Cloth,  528  pp.;  $4.00. 

Science  and  Practice  of  Photography. 
(C.  Jones.)     Illustrated.     Cloth,  $1.25. 

Studios  in  Europe.  (H.  B.  Pritchard.) 
Paper  covers,  280  pp.;  50  cents. 

Studio  and  What  to  Do  in  It.  (H.  P. 
Robinson.)  Illustrated.  Cloth,  150  pp.;  $1.00. 

Studies  in  Photography.  (J.  Andrews.) 
Collotype  Illustrations.  Cloth,  200  pp.;  $1.25. 

WILSON'S  PHOTOGRAPHIC  PUBU- 
.  CATIONS.  See  advertisements  in  other 
pages. 


All  orders  for  photographic  books  or  periodicals,  wherever  published,  should  be  sent  to 
the  World's  Headquarters  for  Photographic  Literature, 

EDWARD  L.  WILSON,  853  BROADWAY,  NEW  YORK. 
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WALPOLE  HYPOSULPHITE  OF  SODA. 


Sodium  Hyposulphite.  When,  about  a 
year  :i2:(),  advertisements  appeared  in  the 
American  pliot(>gra|)hic  magazines  announ- 
cing^ that  a  New  England  chemical  company 
had  undertaken  to  supply  the  photographic 
fraternity  with  hyposulphite  of  soda,  some 
amusing  and  sarcastic  remarks  were  made  by 
importers  and  dealers.  "  Hypo,"  as  it  is 
familiarly  called,  was  regarded  by  chemists 
abroad  as  a  "waste"  product;'  by  ship- 
owners as  "acceptable  ballast;"  by  import- 
ers as  something  "  necessary  but  hardly  worth 
handling,"  and  by  its  chief  users,  the  pho- 
tographers, it  was  a  misunderstood,  much 
abused,  and  carelessly  used  chemical  whose 
quality  and  purity  were  quite  disregarded. 

These  new  advertisements,  however, 
though  creating  ridicule,  caused  the  more 
careful  ones  to  stop  and  think.  As  a  result 
"American  Hypo"  now  rules  the  market, 
and  foreign  chemists  must  look  elsewhere 
for  the  disposition  of  their  "  waste,"  and  the 
vessel-owners  must  seek  other  "ballast." 
As  to  the  importers,  and  dealers,  and  users, 
see  the  notes  below.     First,  however, 

A  few  words  about  "  Hsrpo,"  "  Hyposul- 
phite of  Soda,"  or  "  Sodium  Hsrposulphite  " 
as  it  is  variously  called.  It  is  'Nsl.^S.^ 
O35H2O.  Molecular  weight  248.  Synonym: 
Thiosulphate  of  Soda.  If  sulphurous  acid 
gas  is  passed  through  sulphide  of  sodium 
until  no  further  precipitation  of  sulphur 
occurs,  sulphite  of  soda  will  be  the  result ; 
or  it  may  be  produced  by  heating  sul- 
phite of  sodium  with  excess  of  sulphur. 
These  are  the  ordinary  methods.  There  is 
an  improved  method  which  secures  greater 
purity  and  a  more  easily  soluble  article,  as 
to  which,  see  further  on.  The  appearance 
of  the  old  product  is  familiar  to  all  photog- 
raphers. 

Its  action  upon  the  salts  of  silver  was  dis- 
covered by  Sir  William  Herschel.  It  dis- 
solves the  salts  which  have  been  unacted 
upon  by  the  light  in  a  negative  or  positive 
upon  paper,  glass,  gelatine  or  other  mate- 
rial. 

Two  salts  are  formed  when  the  salts  of 
silver  are  added  to  hyposulphite  of  soda,  as 
shown  in  the  following  equations : 

AgCi  +  NajSoOa  =  AgNaSjOj  +  NaCl. 
Silver       .Sodium  _  SilverSodium,  Sodium 

Chloride  "^  Hyposulphite  ~  Hyposulphite  "^  Chloride. 

2  AgCI  +  SNa^SoOg  =  Ag2Na4  (8203)8  +  2XaCl. 
Silver       .  Sodium  _  Silver  Sodium  ,  Sodium 

Chloride  "^  Hyposulphite      Hyposulphite  "^  Chloride. 


The  first  of  these  salts  AgNaS/Jg  is  almost 
insoluble  in  water  and  soluble  in  hyposul- 
phite of  soda ;  therefore,  excess  of  hypo  is 
necessary  for  fixation ;  but  the  completest 
elimination  should  be  secured  in  order  to 
avoid  either  deterioration  or  facing. 

Tests  are  given  in  various  partsof  this  work. 

Impure  aypo  Causes  Fading.  Impure 
hyposulphite  of  soda  is  not  a  perfect  solvent 
of  albuminate  of  silver  and  some  other  or- 
ganic compounds  of  silver,  and,  therefore,  is 
sure  to  prove  a  cause  of  fading.— JoA/i  Spiller. 

Fading  is  Due  to  Moist  Hypo.  Fading 
is  due  to  faulty  chemicals,  especially  to 
hypo  which  sometimes  contains  as  much  as 
45  per  cent,  of  water. — M.  Webber. 

Sulphuretted  Hydrogen  Fades  Prints. 
Hypo  is  often  suspected  of  fading  prints, 
when  in  fact  the  cause  is  the  use  of  rotten 
eggs  by  manufacturers  of  albumen  paper, 
"  in  order  to  get  more  gloss."  Sulphuretted 
hydrogen  is  started  by  such  a  combination, 
which,  we  know,  also  starts  the  discoloration 
of  prints  and  negatives. — Charles  White. 

Guard  the  Temperature  of  the  Fixing- 
bath.  The  great  thing  is  to  look  after  the 
fixing  and  washing — most  important  the  fix- 
ing. It  must  not  be  forgotten  in  dissolving 
the  hypo  that  the  temperature  is  consider- 
ably reduced,  and  a  good  many  prints  are 
not  fixed  because  the  action  does  not  take 
place  owing  to  the  reduction  in  temperature, 
and  it  is  most  important  that  the  fixing-bath 
should  be  alkaline.  Fading  follows  imper- 
fect fixation. — Andrew  Pr ingle. 

Purchase  Pure  Hypo.  If  the  fixing- 
bath  is  not  sufficiently  strong  the  unaltered 
silver  salt  is  dissolved  all  the  same,  but  the 
hyposulphite  of  silver  which  is  formed  is 
decomposed,  giving  out  sulphuric  acid  and 
sulphuret  of  silver,  which  is  an  insoluble 
body  and  is  precipitated  on  the  image  that 
is  being  fixed.  Sulphuret  of  silver  is  usually 
of  a  violet-black  color,  but  in  the  presence 
of  organic  substances  it  acquires  an  ugly 
yellowish  tint.  The  sulphuric  acid  acts 
upon  the  hyposulphite  of  soda  and  decom- 
poses it,  giving  out  sulphurous  acid,  sulphate 
of  soda  and  sulphur;  this  last  acts  with  the 
silver  on  the  prints  and  gives  the  famous 
yellow  sulphuret.  For  fixing  prints  we 
must,  therefore,  use  a  concentrated  solution 
of  hyposulphite,  and  this  should  often  be 
changed,  so  that  it  may  never  become  satu- 
rated with  hyposulphite  of  silver. —  G.  H. 
Nienen  {Photo- IVangaise). 
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Avoid  Impure  or  "  Waste  "  Hjrpo.  Fad- 
ing will  occur  if  the  fixing-bath  of  hyposul- 
phite of  soda  does  not  dissolve  a  compound 
of  albumen  and  silver  in  the  film,  which 
compound  is  changed  into  the  yellow  form 
of  sulphide  of  silver  in  time,  by  the  action 
of  sulphuretted  hydrogen ;  or  the  hyposul- 
phite of  silver  dissolved  in  the  excess  of 
hyposulphite  of  soda  is  not  entirely  washed 
out  of  the  film,  this  hyposulphite  of  silver 
being  in  time  converted  into  sulphide  of 
silver.  The  faded  yellow  look  of  an  old 
albumen  print  is  due  to  the  presence  of 
minute  traces  of  silver  left  in  the  film 
and  afterward  converted  into  a  sulphide  of 
the  metal  by  the  atmosphere. — Herbert  S. 
Starnes,  Londo?i  Camera  Club. 

Fix  in  Non- Actinic  Light.  There  is  no 
doubt  that  badly  washed  prints  if  kept  per- 
fectly dry  and  in  the  dark  may  keep  for 
years,  but  that  these  if  placed  in  a  showcase 
exposed  to  a  damp  atmosphere  and  in  a 
strong  light  will  soon  turn  to  that  dreadful 
yellow  and  green  color  which  is  a  disgrace 
to  those  who  show  them  as  a  working  result. 
Fixing  and  thorough  washing  in  non-actinic 
light  is  therefore  a  safeguard  in  the  preser- 
vation and  stability  of  silver  prints. — F.  G. 
Eliot  {Kingston-on-Thames). 

Know  your  Hypo  Strength.  May  not 
the  only  cause  for  the  fading  of  silver  prints 
be  from  the  want  of  thorough  fixing  and, 
perhaps,  too  long  washing? — E.  Decker,  Cleve- 
land, Ohio,  Ex-Fres.  F.  A.  of  A. 

Use  a  Strong  Fixing-Bath.    To  under- 
stand more  fully  how  the  decomposition  of 
hyposulphite  of  silver  may  disturb  the  pro- 
cess of  fixing  we  should  study  the  peculiar 
properties  of  the  salt.      Suppose  we  mix 
nitrate  of  silver  and  hyposulphite  of  soda  in  i 
equivalent  proportions,  say  about  17  grains  | 
of  the  former  and  25  of  the  latter,  each  hav-  { 
ingbeen  dissolved  separately  in  half  an  ounce 
of  distilled  water.    Add  one  solution  to  the 
other  and  agitate  well. 

Immediately  a  dense  deposit  of  hyposul- 
phite of  silver  is  formed;  changes  imme- 
■diately  take  place  in  this  deposit — first  white 
and  curdy,  it  becomes  canary-yellow,  then  a 
rich  orange-yellow,  afterward  a  liver-color, 
and  finally  black.  Without  going  through 
the  chemical  formulas  of  the  changes  which 
take  place,  we  may  state  that  the  active  re- 
action of  the  supernatant  liquid  is  due  to 
sulphuric  acid,  and  the  black  deposit  formed 
is  sulphide  of  silver,  the  yellow  and  orange- 
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yellow  compounds  being  the  earlier  stages 
of  decomposition.  This  will  explain  why  in 
fixing  photographic  prints  a  brown  deposit 
of  sulphide  of  silver  sometimes  forms  in  the 
bath  and  on  the  prints.  It  is  especially  in 
the  reaction  between  the  nitrate  of  silver 
and  hyposulphite  of  soda  that  the  blacken- 
ing is  seen.  If  the  print  be  carefully  washed 
to  remove  the  soluble  nitrate  of  silver,  a 
comparatively  weak  fixing-bath  may  be  em- 
ployed. Should  it  be  taken  at  once  from 
the  printing- frame  and  immersed  in  a  dilute 
bath  (1  of  salt,  6  or  8  of  water)  without  any 
previous  washing,  a  shade  of  brown  will  be 
observed  to  pass  over  the  surface  of  the  print 
and  a  large  deposit  of  sulphide  of  silver  will 
form  as  the  result  of  decomposition.  On  the 
other  hand,  with  a  strong  hypo  bath  there 
will  be  little  or  no  discoloration,  and  the  black 
deposit  will  be  absent  even  when  the  prints 
are  immersed  with  free  nitrate  of  silver  still 
upon  the  surface ;  the  print  must  be  left  for 
a  sufficient  time  in  the  bath,  or  some  appear- 
ances of  brown  patches  visible  only  on  look- 
ing through  the  paper  may  occur. 

To  Secure  Permanent  iPictures.  Sig.  A. 
Corsi  lays  down  the  following  rules  to  secure 

Eermanent  pictures.  1.  The  prints  should 
e  fixed  in  a  fresh  ten  per  cent,  solution  of 
hyposulphite  of  soda,  in  a  subdued  light,  care 
being  taken  that  fixation  is  complete.  2. 
Transfer  to  a  second  bath  of  hypo  exactly 
similar  to  the  first,  and  left  there  for  a  similar 
period.  3.  Wash  in  water  for  not  less  than 
ten  minutes,  and  not  more  than  twenty  min- 
utes. The  two  failings  against  which  Signor 
Corsi  specially  warns  his  readers  are  "a 
noxious  economy  of  hypo"  and  prolonged 
washing.  The  motto  should  be :  "  Fix  well 
and  wash,"  not  "fix  and  wash  well." 

The  Temperature  of  the  Bath.  This  is 
another  important  matter  to  be  observed  in 
fixing  prints.  When  hypo  is  first  dissolved 
in  water,  much  heat  is  rendered  latent  and 
the  solution  is  consequently  near  the  freez- 
ing point;  in  this  state  prints  are  fixed  with 
difficulty  and  very  slowly.  At  70°  or  80° 
Fahr.  the  action  is  more  rapid.  In  cold 
months  prints  should  be  left  in  the  bath 
certainly  twice  as  long  as  in  the  hot  months, 
to  prevent  the  occurrence  of  the  brown 
patches  of  imperfect  fixation.  The  addition 
of  common  salt,  as  recommended  to  convert 
any  nitrate  of  silver  left  in  the  proof  from 
imperfect  washing  into  chloride,  and  their 
blackening  from  decomposition  of  the  hypo, 
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may  be  correct  in  theory,  but  hypo  is  less 
active  in  the  presence  of  chloride  of  sodium 
a-<  a  fixing  agent,  since  the  latter  must 
necessarily  exert  an  opposing  affinity  tend- 
ing to  keep  the  silver  in  the  state  of  chloride. 
Wliv  not  increase  the  strength  of  your  bath? 

Acid  is  Bad  in  the  Hypo  Bath.  The  ad- 
dition of  any  acid  to  the  hypo  bath  causes 
the  following  chemical  changes  :  The  acid 
first  displaces  the  feeble  hyposulphurous 
acid  from  its  combination  with  soda.  This 
acid,  not  being  a  stable  substance  when  isolated, 
begins  to  decompose  and  splits  up  into  sul- 
phurous acid,  remaining  dissolved  in  the 
liquid  and  giving  the  characteristic  odor  of 
burning  sulphur,  and  sulphur,  which  sepa- 
rates in  a  finely  divided  state  and  forms  a 
milky  deposit.  The  fixing-bath  should  not 
be  used  often  or  with  a  large  number  ot 
prints,  for  decomposition  after  use  rapidly 
takes  place. — Dr.  J.  H.  Janeway  in  Wilson^ s 
Photographic  Magazine,  January,  1894. 

How  the  Trouble  Starts.  If  an  acid  is 
added  to  any  solution  of  hyposulphite  of 
soda,  evolution  of  sulphurous  acid  and  the 
deposition  of  sulphur  are  started.  These 
must  be  avoided  by  using  for  fixation  only 
baths  which  are  distinctly  alkaline,  in  order 
that  sulphuration  may  be  absolutely  pre- 
vented.— Rev.  T.  F.  Hardwich. 

An  absolutely  pure  specimen  of  hypo, 
therefore,  is  a  boon  to  the  photographer 
which  he  will  highly  appreciate.  And  this 
brings  us  face  to  face  with  the  new  product, 
namelv: 

Waipole  Hyposulphite  of  Soda.  {Thio- 
sulphate  of  Sodium.)  A  comparatively  new 
chemical  manufacture  of  the  greatest  im- 
portance in  the  production  of  photographs. 

We  cannot  remember,  in  the  history  of 
photography,  of  any  chemical  used  in  this 
art  which  has  attracted  so  great  and  wide 
attention  in  the  short  period  of  two  years  as 
Waipole  Hyposulphite  of  Soda. 

This  article  has  already  become  widely 
known  to  the  professional  and  amateur ;  it 
has  been  commented  upon  favorably  by  well- 
known  writers  for  the  various  photographic 
journals;  such  well-known  manufacturing 
chemists  as  the  Mallinckrodt  Chemical 
Works,  Larkin  &  Scheffer,  Eimer  &  Amend 
employ  it  in  their  manufactures;  leading 
photographic  supply  houses,  such  as  G.  Gen- 
nert,  Horgan,  Robey  &  Co.,  Sweet,  Wallach 
&  Co.,  and  others  too  numerous  to  mention 
sell  it;  among  leading  photographers  Benj. 


W.  Kilburn  &  Co.,  N.  Sarony,  E.  Chickerine, 
and  literally  hundreds  of  others  equally  well 
known  use  it  exclusively,  and  such  well- 
known  amateurs  as  Dr.  John  IJ.  Janeway, 
Dr.  John  Nicol,  and  multitudes  of  all  classes 
of  lesser  note  recommend  it.  Further  com- 
ment, therefore,  seems  hardly  necessary ;  but 
for  the  benefit  of  those  whose  attention  may 
possibly  have  escaped  notices  of  this  Ameri- 
can product,  attention  is  directed  to  what 
follows : 

Analyses  of  Waipole  Hyposulphite  of 
Soda  Compared  with  Foreign  Makes. 

A.  By  Messrs.  Larkin  &  Scheflfer,  St. 
Louis,  Mo. 

Trae  Hyposulphite  of  Sodium  .    99.9  per  cent. 
(Na2  Sa  O3  .5  OHg) 

B.  Waipole  laboratory. 

German, 
taken  from  keg 
purchased  from 
Waipole.      importer. 
True  Hyposulphite  of  Sodium     99.81  97.5.36 

Chloride  of  Sodium .        .        ,       0.04  1.870 

Moisture 0.15  0.594 

100.00  100.000 

C.  Summary  of  analyses  made  by  J.  H. 
Fiebing,  chemist,  Milwaukee,  Wis. 

Crystallized  Hyposulphite  of  Soda, 
Brands.  per  cent,  present. 

1.  Waipole  .       .       .       .99.8 

2.  English  .        .        .        .88.9 

3.  English  ....    85.2 

4.  English  ....    89.3 

5.  German  ....    91.1 
.      6.  English  ....    79.4 

Every  lot  is  chemically  and  photographically 
tested  before  shipping. 

The  Waipole  Cnemical  Works,  Waipole, 
Mass.  The  business  of  the  Waipole  Chem- 
ical Works  was  founded  in  1870.  It  is  only 
within  the  last  few  years  that  they  have 
taken  up  the  manufacture  of  fine  chemicals, 
previous  to  this  time  having  been  engaged 
in  manufacturing  specialties  for  calico  print- 
ers, cotton,  woolen,  and  silk  dyers.  In 
March,  1892,  they  made  their  first  sale  of 
Waipole  Hyposulphite  of  Soda,  and,  so  far  as 
we  know,  their  works  are  the  first  in  Amer- 
ica to  manufacture  this  article  successfully 
on  a  large  scale.  At  this  time  the  wholesale 
market  price  warranted  a  good  return  for  the 
money  invested.  Foreign  competition  soon 
drove  the  price  to  a  point  where  they  no 
longer  cared  to  compete  with  imported 
makes,  except  in  quality.  The  foreign  manu- 
facturer has  the  advantage  of  little  or  no 
cost  for  raw  materials,  using  the  waste  of 
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alkali  works.  The  Walpole  people  are 
obliged  to  use  refined  chemicals  for  their 
raw  material — a  disadvantage,  it  is  true,  as 
to  cost,  but  it  assures  a  iierfectly  uniform  pro- 
duct. In  July,  1892,  they  were  very  much 
gratified  by  receiving  a  letter  recommending 
it,  from  Messrs.  Larkin  &  SchefFer,  of  St. 
Louis,  who  had  obtained  samples  of  the 
Walpole  Hypo  from  the  selling  agents.  Al- 
though the  name  of  Messrs.  Larkin  &  Scl^f- 
fer  was  well-known  to  the  Walpole  people, 
they  had  never  had  any  personal  or  business 
intercourse,  and  such  a  strong  and  encourag- 
ing recommendation,  coming  unsolicited  as 
it  did,  was  greatly  appreciated.  The  follow- 
ing is  an  extract  from  the  letter : 

'*  We  congratulate  you  on  the  high  grade 
of  your  home-made  articles,  and  if  we  were 
not  heavily  stocked  with  German  and  Eng- 
lish, would  give  you  the  preference  with  an 
order.  When  in  want  of  any,  will  ask  for 
quotations." 

New  Process  Walpole  HyposiQphite  of 
Soda.  The  first  year  of  manufacturing  hypo- 
sulphite of  soda,  the  Walpole  Chemical  Works 
produced  the  ordinary  large  crystal  hypo. 
After  many  unsuccessful  experiments,  they 
finally  produced  a  most  perfect  product, 
which  is  chemically  pure,  and  called  "  New 
Process  Walpole  Hypo."  This  new  product 
differs  in  appearance  from  the  ordinary  hy- 
posulphite of  soda.  It  is  in  fine  small  crys- 
tals, being  almost  a  powder ;  ^  et  each  parti- 
cle is  a  well-defined  crystal.  Among  other 
advantages  it  possesses  it  is  chemically  pure ; 
is  handled  with  greater  ease  and  facility; 
requires  no  filtering;  produces  perfectly 
cleared  plates ;  dissolves  quickly  and  is  en- 
tirely free  from  carbonates,  chlorides,  sul- 
phides, or  sulphites.  Everyone  should  be 
convinced  of  the  superiority  of  the  "  New 
Process  Walpole  Hypo,"  after  reading  the 
opinion  given  below  from  an  authority  who 
is  well-known  throughout  the  photographic 
world. 

New  Process  Walpole  Hypo. 

New  York  City,  March  19, 1894. 
Walpole  Dye  and  Chemical  Co.,  Walpole,  Mass. 

Gentlemen:  Thanks  for  the  specimen  of 
your  "  New  Process  Walpole  Hypo  "  you  so 
kindly  sent  me.  I  have  carefully  examined 
and  tested  it  as  you  requested.  I  find  that  ! 
it  possesses  the  following  advantages  over  I 
all  other  specimens  of  the  salt  that  I  have 
been  able  to  secure,  and  for  these  reasons  I  ; 
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shall  unhesitatingly  recommend  it  as  the 
very  best  in  the  market  for  photographic 
work. 

Its  advantages  are : 

1.  Its  purity.  Containing  more  of  the  salt 
than  any  specimen  of  the  imported  C.  P. 
that  I  have  seen. 

2.  Rapidity  of  solution.  5  ounces  and  5 
drachms  dissolved  in  10  ounces  of  cold  water 
(just  from  the  tap)  in  three  minutes  and  45 
seconds.     A  boon  to  us  all  in  hot  weather. 

3.  Rapidity  and  completeness  in  clearing 
(fixing)  the  negative,  dissolving  out  all  the 
unacted-upon  silver  salts  in  a  very  short 
time,  and  therefore  necessarily  leaving  le^s 
of  the  hypo  in  the  film  than  with  other 
specimens. 

4.  Its  cheapness.  The  cost  per  pound 
compared  with  the  commercial  articles  is 
slightly  more,  but,  as  a  less  quantity  has  to 
be  used,  it  is  to  the  advantage  of  the  pur- 
chaser to  buy  this.  The  imported  C.  P.  is 
nearly  ten  times  more  than  this  can  be  re- 
tailed for. 

I  am  delighted  with  the  salt  and  its  action 
upon  the  negative,  and  shall  as  soon  as  pos- 
sible test  it  with  papers. 

Yours  very  tBuly, 
Dr.  John  H.  Janeway,  U.  S.  A. 

115  East  18th  Street. 

Sulphite  of  Soda  (Pure).  The  Walpole 
Chemical  Company  also  manufacture  a  pure 
sulphite  of  soda  used  for  similar  processes  to 
the  "  New  Process  Walpole  Hypo."  This  is 
made  both  in  a  crystalline  and  in  the  pow- 
dered anhydrous  form. 

Photographic  Chemicals.  This  company 
manufacture  a  great  variety  of  chemicals 
used  in  photography,  and  all  of  them  are  of 
equal  purity  and  of  the  same  high  standard 
as.  their  celebrated  hypo. 

Should  we  attempt  to  utilize  the  matter 
placed  before  us  at  this  writing,  consisting 
of  hundreds  of  letters  of  commendation  from 
chemists,  photographers,  tanners,  and  paper 
manufacturers,  the  limited  space  allotted  us 
would  be  far  too  small. 

Consumers  of  these  articles  will  do  well  to 
write  to  the  Walpole  Chemical  Company, 
Walpole,  Mass.,  for  their  pamphlet  contain- 
ing full  particulars  about  these  celebrated 
products. 

(See  articles  on  Hyposulphite  of  Soda  and 
its  uses  in  photography  in  this  book,  and 
consult  the  Index.) 


THE  SCOVILL  &  ADAMS  COMPANY,  Manufacturers,  Importers  of, 
and  Dealers  in  Photographic  Apparatus  and  Supplies;  Proprie- 
tors of  the  American  Optical  Company.  Established  1802.  423 
Broome  Street,  New  York.  British  Agent :  Jonathan  Pallowfield, 
146  Charing"  Cross  Road,  "W.  London. 


Covering  a  period  of  more  than  fifty 
years,  the  history  of  the  Scovill  &  Adams 
Company,  since  its  beginning  in  the  early 
Daguerrotype  days  down  to  the  present  time, 
is,  to  a  great  extent,  the  history  of  Photog- 
raphy in  America.  At  all  times  its  exten- 
sive establishment  has  been  regarded  as 
headquarters  for  every  photographic  req^ui- 
site  whether  of  American  or  foreign  manufac- 
ture, and  the  world-wide  patronage  and  en- 
viable reputation  enjoyed  by  the  Company 
attests  the  fact  that  it  is  to-day  the  leading 
concern  of  its  kind  in  America. 

In  this  brief  announcement  only  a  few 
selections  from  their  large  and  varied  stock  of 
photographic  apparatus  and  supplies  can  be 
mentioned.  We,  therefore,  cordially  invite 
everyone  interested  in  photography,  when 
visiting  New  York,  to  call  and  look  over  their 
warerooms,  where  every  courtesy  will  be  ex- 
tended to  them.  Those  who  are  not  able  to 
do  this,  will  do  well  to  send  for  any  or  all  of 
their  citalogues,  listed  elsewhere,  which  will 
be  forwarded  to  any  address  on  application. 
For  the  convenience  of 
those  residing  at  a  dis- 
tance, they  have  published 
an  interesting  manual  en- 
titled ^^How  to  Make  Pho- 
tographs," containing  full 
instructions  for  the  first 
steps  in  photography,  and 
an  illustrated  descriptive 
list  of  apparatus  and  sup- 
plies. This  book  (150  pp.) 
may  be  had  free  for  the 
asking.     Send  for  it. 

Apparatus.  The  Amer- 
ican Optical  Company's 
apparatus,  either  for  stu- 
dio, indoor,  or  outdoor 
photography,  embraces 
instruments  suited  to 
every  need,  and  has  never 
been  excelled  or  equalled 
in  variety  of  design,  reasonableness  of  price, 
durability  of  construction,  and  fineness  of 
finish.  These  goods  are  made  to  stand  the 
test  of  all  climates  without  warping  or  shrink- 


age.   They  are  in  use  all  over  the  world, 

and  give  perfect  satisfaction. 

For  a  thoroughly  reliable  instrument  for 
general  outdoor  work  we  recommend  the 
Albion  Camera,  in  which,  with  the  latest  im- 
provements, portability,  compactness,  and 
desirable  strength  are  combined.  This 
camera  has  the  Scovill  turntable  fitted  to 
its  case,  which  serves  as  a  tripod  top,  doing 
away  with  the  bothersome  screw  of  ordinary 
tripods ;  it  permits  the  camera  to  be  moved 
instantly  in  any  direction  upon  the  tripod, 
and  will  remain  there  until  again  moved  by 
the  photographer;  and  it  is  open  in  the 
centre,  allowing  the  lens  to  project  through 
when  the  apparatus  is  closed  for  carrying. 
A  Howe  patent  reversible  back  arranged  for 
double  swing,  and  a  single  swing  front,  are 
other  desirable  features  of  the  Albion  Cam- 
eras. Double  Holders,  guaranteed  not  to 
warp,  fitted  with  patent  registering  slides, 
are  also  supplied  to  complete  this  admirable 
camera,  with  tripod  and  a  neat  carrying- 
case.      The  price   ranges    from    $47.00   for 


Irving  View  Camera. 

the  4|  X  6.V  size  to  $60.00  for  the  8  x  10  size. 

The  Irving  View  Camera,  awarded  the 
highest  prize  at  the  American  Institute  Fair, 
is  an  exceptionally  light-weight  camera,  the 
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5x8  size  weighing  only  three  pounds.  It  is 
difficult  to  see  how  a  more  complete,  com- 
pact, handsome,  and  serviceable  camera 
could  be  made. 

These  instruments  have  swing-front  in 
addition  to  swing-back  attachment,  also  ver- 
tical shifting  front-board.  They  have  the 
Howe  patent  reversible  back,  fitted  with  self- 
locking  ground-glass  frame.  One  of  the 
best  features  of  this  camera  is  the  absence 
of  detachable  screws,  as  seen  in  the  illustra- 
tion given.  A  first-class  canvas  case  accom- 
panies each  camera.     Price  of  cameras : 


4x5  Single  Swing,  827. 

Double  Swing,  832 

5x7       "           "         33. 

38. 

8x10      "            "         45. 

50 

11x14     "           "         65. 

70 

The  Revolving-Back  Cameras,  made  in 
two  patterns.  Front  and  Back  Focus,  may  be 
best  described  as  the  acme  of  camera  con- 
struction. "  They  are  the  finest  view  cam- 
eras made,"  is  the  exclamation  of  all  who 
see  or  use  them.  In  what  does  the  superi- 
ority of  this  camera  consist?  A  glance  at 
the  illustration  given  of  the  Front  Focus 
pattern  will  explain. 


Revolving-Back  Camera— Front  Focus  pattern, 


Briefly  stated,  it  enables  the  view-taker  to 
secure  either  an  upright  or  a  horizontal  i)ic- 
ture  without  changing  the  plate-holder  after 
it  has  been  slid  into  the  carriage.  No  other 
camera  can  with  such  celerity  be  changed 
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from  the  vertical  to  the  upright,  or  vice  versa. 
The  carriage  is  simply  turned  about  in  the 
circle  and  automatically  fastened.  By  this 
latter  provision  the  carriage  may  be  secured 
at  either  quarter  of  the  circle.  Ordinarily 
the  slide  will  be  drawn  out  of  the  holder  to 
the  right;  but  in  certain  confined  situations, 
the  ability  to  withdraw  the  slide  to  the  left 
enables  the  photographer  to  obtain  a  view 
which  he  could  not  get  with  the  usual  pro- 
vision in  a  camera.  The  photographer  of 
experience  is  well  aware  of  the  difficulty, 
when  taking  an  upright  picture  with  a  large 
camera  without  the  revolving  back  feature, 
of  reaching  up  to  draw  out  the  slide  at  the 
top,  and  what  is  more  essential,  of  getting 
out  the  slide  without  fogging  the  plate  in  the 
holder. 

Grace  and  strength  are  combined  in  the 
Revolving-Back  Camera,  and  its  highly  de- 
sirable features  are  gained  without  the  sac- 
rifice of  steadiness  or  any  other  essential 
principle  in  a  good  camera. 

The  price  of  the  Revolving-Back  Reversi^ 
ble  Cameras,  each  encased  in  a  canvas  bag, 
ranges  from 

4x5,  Single  Swing.  S27.  Double  Swing,  823. 
5x7,  "  "  33.  "  "  38. 
10x12,     "  "         60.         "  "         65. 

Front  Focus  pattern  not  made 
above  10  x  8  size.  These  cameras 
are  fitted  with  Daisy  Plate  Hold- 
ers. When  ordering  please  state 
whether  Front  or  Back  Focus  is 
desired. 

Hand  Cameras,  embodying  all 
desirable  features  and  improve- 
ments, in  styles  to  suit  all  tastes, 
and  at  prices  to  meet  all  purses. 
Send  for  their  manuals,  complete 
and  illustrated,  published  (sepa- 
rately) for  the  .following  hand 
cameras:  The  Triad,  the  Water- 
bury,  the  Knack,  the  Bristol,  and 
the  Henry  Clay,  ordinary  and  stere- 
oscopic. 

For  the  young  people  inter- 
ested in  the  fascinating  art  of  pic- 
ture-making,  or  for  beginners,  they 
have  introduced  a  cheap  but  good 
camera  with  every  equipment  for 
first-class  work.  This  Knack  Camera  is  made 
in  two  styles  :  Antique  Oak  at  $15.00,  and 
Leather  Covered,  at  $17.50.  The  Knack 
Camera  takes  a  4  X  5  picture  and  is  lighter 
and  more  compact  than  any  cheap  camera 
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in  the  market.  The  whole  front  is  hinged, 
which  is  a  great  convenience;  it  has  two 
Recessed  Finders,  Instantaneous  and  Time 
Shutter,  witli  Speed-Regulator  Cap  for  timed 
exposures,  and  a  double  Dry-Plate  Holder. 
It  has  also  a  Double  Combination  Instanta- 
neous Lens  with  interchangeable  stops.  This 
lens,  when  bought  separately,  costs  as  much 
as  the  whole  camera  ;  but  by 
the  large  quantities  of  the 
complete  cam  era  sold  they  are 
enabled  to  give  the  camera 
and  lens  at  the  low  price 
quoted. 

Perhaps  the  most  popular 
of  all  hand  cameras  is  the 
well-known  Improved  Water- 
bur  y  Defective  Caniera,  Leather 
Covered,  made  in  two  sizes : 
For  4x5  pictures  at  $25.00, 
and  5x7  at  $40.00.  Among 
the  points  of  .mperiority  pos- 
sessed by  the  Improved  Water- 
bury,  the  following  are  worth 
the  attention  of  all  desiring 
a  reliable  instrument  at  a 
reasonable  price  : 

1.  It  is  the  only  Detective 
Camera  which  is  as  well 
adapted  for  making  views 
with  time  exposures  as  for 
photographing  quickly  moving  objects; 
and  gives  sharp  negatives  which  may  be  en- 
larged to  any  size  desired. 

2.  It  is  fitted  with  a  plate  adapting  it  for 
use  with  a  tripod,  and  has  a  ground-glass 
showing  the  full  size  of  the  plate. 

3.  Two  Recessed  Finders  (horizontal  and 
upright)  are  fitted  to  the  camera,  and  show 
exactly  the  same  image  as  the  ground-glass, 
only  less  in  size.  This  is  a  great  help  in 
manipulation. 

4.  It  has  an  Instantaneous  Lens  of  great 
rapidity  and  uniform  excellence. 

5.  The  Focussing  Scale  is  where  it  can 
readily  be  seen,  and  is  placed  beside  the 
Finder. 

6.  With  this  Camera  there  is  greater  cer- 
tainty of  securing  good  pictures  than  with 
any  other  of  the  class  designated  as  "  Detec- 
tive "  cameras.  Quite  recently  Film-Holders 
have  been  made,  each  holding  two  cut  films 
for  these  cameras. 

Full  instructions  for  use  with  the  camera 
are  given  in  the  Waterbury  Manual,  sent  free 
for  the  asking. 


The  Henry  Clay  Hand  Camera  repre- 
sents the  highest  achievement  in  this  line. 
It  is  the  only  double-shifting  and  swing- 
front  hand  camera  in  the  market,  and  is 
adapted  for  use  in  the  hand  or  upon  the 
tripod. 

As  a  tripod  camera  the  Henry  Clay  has 
all  the  advantages  of  the  best  regular  cam- 


Henry  Clay  Camera. 

era,  double  swing  and  vertical  sliding  front, 
fine  rack  and  pinion  movement,  and  a  quick- 
working  lens,  with  a  neat  and  effective  shut- 
ter, so  constructed  that  the  lens  is  always 
closed  excejjt  when  an  exposure  is  maae. 
The  Finder  is  so  arranged  that  it  turns  on  a 
pin  when  the  case  is  closed,  and  in  taking 
vertical  views  it  can  be  turned  over. 

It  is  opened  and  ready  for  action  in  a  small 
fraction  of  time,  and  is  simply  closed  with- 
out disturbing  lens  or  shutter.  It  may  be 
used  with  either  plates  or  film-holders,  and 
can  be  adapted  for  use  with  a  roll-holder. 
Price,  4x5,  $50.00  ;  5  x  7,  $55.00,  including 
in  each  case  pneumatic  release  shutter. 

The  Henry  Clay  5x7  Stereoscopic  Cam- 
era, for  tripod  or  hand  use,  embraces  all  the 
improvements  and  features  of  the  ordinary 
Henry  Clay  Camera,  but  is  fitted  for  stereo- 
scopic view  making,  and  is  undoubtedly  the 
finest  and  most  portable  stereoscopic  camera 
in  the  world.  If  desired  it  could  be  used  to 
take  a  single  picture  of  the  size  of  the 
ground-glass,  5x7,  either  vertical  or  hori- 
zontal, the  stereo  lenses  being  mounted  on  a 
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removable  front,  and  a  separate  front  is  pre- 
pared for  use  with  any  lens  of  not  over  7  J 
inches  equivalent  focus. 

The  camera  is  also  fitted  with  a  Focussing 
Scale  and  Reversible  Finder.    Either  half  of  ' 


Henry  Clay  Stereoscopic  Camera. 

the  stereo-negatives  when  cut  in  two  are  of 
a  size  suitable  for  making  lantern  slides.  It 
is  fitted  with  a  pair  of  Rapid  Rectilinear 
Stereo  Lenses,  and  a  Triplex  Stereoscopic 
Shutter  made  by  the  Prosch  Manufacturing 
Company.  Price  of  camera  complete,  $75. 
Send  for  the  Henry  Clay  Manual  giving  full 
particulars. 

Lenses.      This    firm  has    published    an 
illustrated  catalogue  of  lenses,  which  may  be 


Morrison's  Wide-Angle  "View  Lens. 

had  on  application.  The  attention  of  those 
desiring  a  lens  for  views  in  confined  situa- 
tions, or  other  purposes  where  a  wide-angle 
lens  is  required,  is  directed  to  Morrison's 
Wide-Angle  View  Lens,  a  remarkable  instru- 
ment, absolutely  rectilinear,  embracing  an 
an  angle  of  fully  90°,  and  extremely  rapid. 
Nos.  3,  4,  and  5  of  this  series  of  4|,  6,  and 


7  inches  equivalent  focus  respectively,  each 
cost  $25.00.  Nos.  1  to  5  can  be  hadf  accu- 
rately paired  for  stereoscopic  work;  for 
general  purposes  a  pair  of  No.  5  will  be 
found  most  useful. 

In  the  general  catalogue 
will  also  be  found  complete 
descriptions  and  price  lists 
of  the  celebrated  Paragon 
Lenses  of  James  Swift  &  ^n, 
Waterbury,  Scovill  Economic^ 
Instantant,  Darlot,  Gundlachj 
Steinheil,  Zeiss,  Bausch  & 
&  Lomb  RapidUniversal,  and 
Alvan  G.  Clark  lenses,  to- 
gether with  everything  need- 
ed by  the  amateur  or  profes- 
sional photographer  in  ap- 
paratus, chemicals,  printing 
papers,  appliances,  and  sup- 
plies of  all  kinds.  They  will 
send  free  of  charge  to  any  ad- 
dress catalogues  of  Lenses, 
Photographic  Shutters,  and 
Flash  Lamps,  Photographic 
Publications,  Card -stock. 
Manuals  upon  Hand  Came- 
ras, Photo-engravers'  Manual, 
and  circulars  of  new  goods  as  received. 

The  Catalogue  of  Photographic  Books  and 
Publications  covers  75  pages,  and  contains 
the  fullest  information  regarding  The  Scovill 
Photographic  Series,  of  fifty  different  books 
on  photographic  manipulation.     This  cata- 


Scovill  Photographic  Series. 

logue,  with  a  specimen  copy  of  The  Photo- 
graphic Times,  will  be  sent  free  to  any  ad- 
dress on  application. 


THE   SCOVILL  &  ADAMS  CO.,  423  BROOME  STREET,  NEW  YORK. 
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SIX  AWARDS 

GRANTED    BY   THE 

WORLD'S  COLUMBIAN   EXPOSITION 

.-S^  ON  -s  ■» 

CARBUTT'S  KEYSTONE 

DRY  PLATES^FimS 


COPY    OF    AWARD 

T^OR  general  excellence  of  the  plain 
^        Gelatino-Bromide  Plates 
Ground-Glass  Transparency  Plates 
Orthochromatic  Plates  and  Films 

Lantern  Slide  Plates 
Columbian  Anti-Halation  Plates 
and  Celluloid  Films 


Car  BUTT'S  Keystone 

DRY  PLATES^^FILMS 


SOME   TESTIMONIALS 


Carbutt's  Ortho  Stood  the  Test 

Belize,  British  Honduras,  May  17th,  1894. 
Mr.  John  Carbutt  : 

Finding  the  keeping  of  gelatine  dry  plates  very  disappointing  in  a  warm  damp 
climate  like  this,  I  determined  to  put  some  to  the  test  without  adopting  special  precautions. 
The  result  so  far  sisyour  plates  are  concerned  is  so  satisfactory  that  I  have  thought  it  would 
interest  you  to  know  it.  A  box  of  your  ORTHO  sens.  27,  gave  excellent  results  after  being 
kept  seven  months,  and  I  have  just  used  a  box  of  your  ORTHO  sens.  23,  after  keeping 
them  TEN  months  and  though  developed  with  Pyro,  they  give  results  in  every  way  satis- 
factory.    I  am  sir, 

Yours  very  truly, 

C.  H.  EYLES,  Colonial  Surgeon. 


EiKO  CUM  Hydro.,  the  Leader 

New  York,  May  23d,  1894. 
Mr.  John  Carbutt: 

*  *  *  With  reference  to  your  EIKO  cum  HYDRO  Developer  would  say  that  I  have 
attained  results  with  the  same  that  are  unsurpassed  by  any  developing  agencies  known  to 
art.  I  have  been  able  to  play  the  changes  on  it  the  same  as  with  Pyro,  with  the  difference 
that  most  of  the  evils  that  beset  Pyro  development  are  absent.  One  of  the  leading  photo, 
dealers  down  here  on  Broadway  has  put  in  a  stock  of  it  on  my  suggestion,  and  it  is  giving 
universal  satisfaction  to  his  patrons. 

Very  truly  yours, 

E.  W  *  *  *  * 


Carbutt's  Dry  Plates  and  Flexible  Films  are  to  be  obtained  from  all  dealers  in  photo-materials. 
Send  to  factory  for  descriptive  Catalogue  and  reduced  Price-list. 


^MANUFACTURED    BY    J  Q  1^1^       CARBUTT 

(Pioneer  Manufactuier  of  Gelatino- Bromide  and  Orthochrontatic  Plates  in  America) 

KEYSTONE  WAYNE  JUNCTION 

DRY    PLATE   AND    FILM  -^ 

WORKS  ^  Philadelphia 
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(^ARBUTT's .  (Columbian 

ANTI-HALATION  PLATES 


REGARDING  RESULTS 


Volumes  might  be  written  as  to  the  theoretical  value  of  Anti-Halation  Plates,  but  the 
voluntary  testimony  of  a  skilled  and  well-known  professional  photographer  of  many  years 
experience,  such  as  Mr.  James,  speaks  for  itself : 


Mr.  John  Carbutt  : 

I  have  just  developed  the  six  24X  36  COLUMBIAN 
ANTI-HALATION  PLATES  and  cannot  express  too 
strongly  my  appreciation  of  the  value  of  the  COLUM- 
BIAN BACKING.  You  have  certainly  placed  a  boon 
in  the  hands  of  the  photographer,  whose  work  is  often 
marred  by  intense  halation. 

C.  H.  JAMES.  Philadelphia. 


The  Carbutt  Columbian  Anti-Halation  Plates  have  the  peculiar  advantage  of  being 
furnished  in  any  of  the  KEYSTONE  BRANDS  and  sensitometer  numbers — Eclipse, 
Special,  and  Orthochromatic — thus  allowing  the  selection  of  a  plate  suitable  for  the  subject, 
the  latter  brand  being  specially  recommended  for  landscapes  and  interiors ;  also,  there  is 
no  special  process  or  manipulation  necessary  either  during  exposure  or  development,  treat- 
ment being  the  same  as  is  usual  with  ordinary  plates. 

FOR  SALE  BT  ALL  DEALERS  IN  PHOTO.  SUPPLIES 

A  postal  to  the  factory  will  bring  one  of  our  descriptive  Catalogues  with  reduced  Price-list. 


MANUFACTURED    BY 


JOHN  CARBUTT 


(Pioneer  Manufacturer  of  Gelatino- Bromide  and  Orthochromatic  Plates  in  America) 
KEYSTONE  DRY  PLATE 

AND  FILM  WORKS 


WAYNE  JUNCTION,  PHILADELPHIA 
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CARBUTT'S 

CEIiLiULiOlD  FII^QQS 

Poor  Films 

Are  a  handicap  on  the  work  of 

#the  most  skilled  photographer 
and  bring  failure  to  many  a  pho- 
tographic trip 

The  CARBUTT  KEYSTONE  FILMS  are  prepared  in  cut  sizes 
only,  and  the  care  with  which  their  manufacture  is  conducted  is  fully 
appreciated  by  photographic  tourists,  as  instanced  by  the  following 
extract: 

Mr.  John  Carbutt  : 

*  *  *  *  I  have  now  finished  developing  the  films  which  I  took 
abroad  this  summer,  and  I  feel  it  a  pleasure  to  write  to  you  and  tell 
you  what  an  excellent  set  of  material  it  was  that  you  furnished  me. 
The  emulsion  was  capable  of  giving  any  intensity,  and  the  image  is 
rich  and  soft,  with  full  gradation.  I  have  only  six  which  are  not  sat- 
isfactory, and  of  these  I  can  only  trace  one  to  defective  film.  \ 

CASPAR  MILLER,  Member  {>hila.  Photo.  Society,  Media,  Pa.     ( 

FOR  SALE  BT  ALL  DEALERS  IN  PHOTO.  SUPPUES 

Send  a  postal  to  factory  and  get  a  copy  of  our  descriptive  Catalogue  with  reduced  Price-list. 


^i^^ppgttfi^^-^'' JOHN  CARBUTT 

(Pioneer  Manufacturer  ot  Gelatino- Bromide  and  Orthochromatic  Plates  in  America) 

KEYSTONE  DRY  PLATE  AND  FILM  WORKS  WAYNE    JUNCTION,  PHILADELPHIA 
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THE  ALBANY  ENGRAVING  CO.,  Illustrators.  A.  C.  Austin,  Manager. 
National  Express  Building,  Albany,  N.  Y.  New  York  Office,  853 
Broadway. 


UxTiL  a  few  years  ago  nine-tenths  of  the 
photo-mechanical  blocks  and  prints  required 
for  the  illustration  of  magazines,  books,  and 
all  sorts  of  reading  and  advertising  matter 
were  produced  by  a  score  or  so  of  process 
firms  chiefly  located  in  the  large  cities.   The  ; 
enormously  increased  demand  for  illustra-  ! 
tion,  as  well  for  industrial  and  advertisement  ; 
as   for  literary    and  journalistic   purposes, 
has,  however,  resulted  in  the  establishment  \ 
throughout  the  States  of  a  number  of  firms  | 
devoted  exclusively  to  process  work  of  various  : 
kinds. 

One  of  the  most  completely  equipped  and  , 
successftil  of  these  modern  establishments 
is  the  Albany  Engraving  Co.,  whose  special-  I 
ties   and    facilities    for   all   descriptions  of  , 
artistic  reproduction  work  are  here  noticed,    i 

This  company  was  founded  in  1892  by  , 
Messrs.  Austin,  Calderwood,  and  Bradford. 
Meeting  with  success  from  its  commencement, 
the  company  was  incorporated  in  1893,  and 
several  skilled  art-workers  added  to  its  staff,  J 
so  that  in  every  department  may  be  found  an 
expert  craftsman.  A  glance  at  the  personal 
make-up  of  the  company  will  reveal  its 
capacities.  Mr.  A.  C.  Austin,  the  General 
Manager,  is  well  known  among  engravers  as 
the  inventor  of  the  "  adamantine  "  and  *'  ftill- 
tone  "  copper-etching  processes.  The  former 
method  is  employed  by  many  leading  pro- 


cess houses  at  home  and  abroad,  the  latter 
being  reserved  exclusively  for  the  use  of 
the  Albany  Engraving  Co.  Mr.  Austin  has 
had  a  long  and  varied  experience  in  process 
work,  having  given  several  years  to  practical 
experiments  and  work  leading  to  the  intro- 
duction of  the  processes  mentioned.  Mr. 
James  McGregor,  the  President  of  the  com- 
pany, is  favorably  known  as  an  expert  wood- 
engraver;  Mr.  George  C.  Eickert  is  an 
old-time  lithographer,  artotype,  and  process 
worker ;  Mr.  Calderwood,  who  has  charge  of 
the  photographic  department,  has  a  wide 
knowledge  and  experience  of  the  special 
needs  of  his  department  and  those  which 
depend  upon  it,  and  Mr.  Bradford,  the 
Superintendent,  possesses  that  practical  all- 
around  knowledge  of  the  various  processes 
operated  by  the  company  which  enables  him 
to  fill  his  responsible  post  with  success. 

The  Art  Department  of  the  Albany  En- 
graving Co.  is  under  the  personal  supervision 
of  Mr.  Edward  T.  Jewett,  who  has  studied 
for  many  years  in  the  art  schools  of  New 
York  city  and  Paris.  In  New  York  Mr. 
Jewett  was  a  pupil  of  J.  Carroll  Beckwith, 
and  achieved  distinction  in  figure  work  of 
all  kinds,  which  is  his  specialty.  T\Tiile  in 
Paris  he  was  a  pupil  of  Jean  Paul  Laurens 
and  Benjamin  Constant.  In  this  important 
department  of  reproductive  work  the  com- 

(485) 


THE  ALBANY  ENGRAVING   CO.,  ILLUSTRATORS. 


pany  is  prepared  to  furnish  original  illustra- 
tions of  the  highest  artistic  order  for  any  sort 
of  reading  matter — poems,  books,  novels, 
newspaper  work,  magazines,  industrial  de- 
signs, advertisements,  and  letter-heads. 

The  Specialties  of  the  Albany  Engraving 
Company  are  new,  speedy,  and  economical 
processes,  covering  all  branches  of  photo- 
mechanical work,  and  including  half-tone, 
full-tone,  and  relief  etching;  artotypes, 
mezzotints,  photogravures,  wood-engravings, 
lithography,  plate  printing,  and  color  work, 
in  addition  to  the  artistic  specialties  already 
mentioned. 

The  Full-Tone  Process,  originated  and 
practised  by  the  Albany  Engraving  Co.  ex- 
clusively, is  an  entirely  new  and  successful 
method  by  which  a  printing  block  is  secured 
similar  to  the  well-known  half-tone  blocks 
so  widely  used,  but  with  the  essential  differ- 
ence that  the  picture  is  reproduced  with  all 
the  tones  of  the  original  from  pure  white  to 
the  most  transparent  deepest  shadows.  The 
importance  and  value  of  this  process  may  be 
estimated  from  the  general  complaint  that 
half-tone  photo-engravings  are  only  half- 
tones, and  nothing  more.  The  engravings 
obtained  by  the  full-tone  process  do  not 
exhibit  this  defect,  and  give  every  value  of 
the  original  with  the  utmost  fidelity.  The 
pure  high-lights  in  full-tone  engraving,  it 
may  be  remarked,  are  not  secured  by  hand 
work  on  the  block,  but  by  purely  chemical 
means,  and  it  is  in  this  that  the  novelty  of 
the  process  consists.  The  full-tone  method 
is  applicable  to  all  kinds  of  subjects,  por- 
trait, landscapes,  and  commercial  work,  and 
those  who  require  blocks  which  will  give 
pure  lights  in  the  print  are  advised  to  com- 
municate with  the  company,  who  will  supply 
specimen  prints  and  estimates. 

For  Half-Tone  Photo-engraving  the  facil- 
ities of  the  Albany  Engraving  Co.  cannot  be 
surpassed  by  any  firm  in  the  country.  The 
adamantine  copper-etching  method,  invented 
by  Mr.  A.  C.  Austin,  and  used  by  many 
prominent  process  firms  at  home  and  abroad, 
is  employed  for  the  production  of  the  half- 
tone blocks  made  by  this  house.  Adamantine 
engravings  are  distinguishable  from  all 
others  by  their  brilliancy  and  fineness  of 
detail,  as  well  as  by  the  depths  of  the  blacks. 
The  blocks  are  good  printers,  capable  of 
giving  thousands  of  impressions  without 
signs  of  wear,  and  are  indestructible.  Many 
engravings  by  the  adamantine  half-tone  pro- 
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cess  have  appeared  in  American  and  English 
journals,  and  have  attracted  favorable  com- 
ment from  those  well  able  to  judge  of  good 
work  in  this  direction. 

Line  Engraving  of  all  kinds,  whether  for 
pictorial  or  commercial  purposes,  is  success- 
fully undertaken  at  very  reasonable  prices. 
Pen  and  ink  sketches,  scientific  diagrams 
and  drawings,  building  plans,  reproductions 
of  machines,  instruments,  and  tools,  tail- 
pieces, letter-head  designs,  etc.,  are  finely 
reproduced  by  this  method. 

wood-Engraving  has  still  a  field  of  use- 
fiilness  peculiar  to  itself,  and  is  preferred  by 
many  to  any  of  the  more  recent  methods 
for  the  illustration  of  technical  catalogues, 
details  of  machine  work;  and  advertising 
blocks.  It  is  also  much  used  for  the  repro- 
duction of  interiors  beyond  the  skill  of  the 
photographer,  and  for  making  fine  portraits 
in  line  and  stipple  for  editions  de  lu.re.  The 
Albany  Engraving  Co.  employ  constantly 
the  services  of  skilled  engravers  on  woocl, 
under  the  supervision  of  Mr.  James  Mc- 
Gregor, and  commissions  intrusted  to  them 
will  be  filled  to  the  complete  satisfaction  of 
patrons.  Specimens  and  prices  on  applica- 
tion. 

Mezzotints  are  justly  regarded  as  among 
the  most  beautiful  of  the  productions  of  the 
process  worker.  They  are  especially  adapted 
for  the  illustration  of  books,  the  reproduc- 
tion of  figure  and  landscape  pictures,  etc.  On 
account  of  the  skilled  labor  required  by  this 
method,  mezzotints  cannot  be  produced  as 
cheaply  as  other  kinds  of  engravings,  but  the 
results,  where  the  price  is  not  of  importance, 
more  than  justifies  the  additional  expendi- 
ture required.  The  mezzotints  made  by  the 
Albany  Engraving  Co.  are  remarkable  for 
their  softness  and  exquisite  gradation  of  tone 
combined  with  pleasing  vigor  in  execution 
and  definition. 

Lithography,  excepting  the  half-tone  pro- 
cess, is  perhaps  more  extensively  employed 
for  industrial  and  decorative  reproduction 
than  any  other  method.  Among  the  many 
uses  to  which  it  is  daily  applied  are  manu- 
facturers' labels,  fashion  designs,  catalogue 
and  book  covers,  pictures  in  colors,  and  all 
classes  of  prints  where  colors  or  tints  are 
required.  The  Albany  Engraving  Co.  are 
well  equipped  with  machinery  and  expert 
workers  for  this  branch  of  reproduction,  and 
solicit  a  trial  order  from  those  desiring  work 
of  this  kind. 


THE   ALBANY  ENGRAVING  CO.,  ILLUSTRATORS. 


Half-Tone  Prints  in  Colors  are  the  latest 
novelty,  and  greatly  in  demand  for  high-class 
illustration  and  all  places  where  color  effects 
are  desired,  as  well  as  photographic  detail 
and  completeness.  The  production  of  color- 
printing  blocks,  as  well  as  the  making  of  the 
prints,  is  a  work  not  unattended  by  difficulty, 
and  calls  for  skill  and  a  considerable  knowl- 
edge of  reproduction  work  in  general,  in 
addition  to  the  necessary  plant.  The  method 
employed  for  the  production  of  color  blocks 
and  prints  by  the  Albany  Engraving  Co.  is 
the  result  of  much  careful  experiment  and 
practical  investigation,  and  has  been  at- 
tended with  complete  success.  The  prices 
asked  for  this  kind  of  work  are  necessarily 
higher  than  for  the  usual  half-tone  engraved 
work,  but  the  simple  and  reliable  methods 
used  by  this  company  enable  it  to  offer  sat- 
isfactory work  to  their  patrons  at  a  figure 
much  lower  than  is  obtained  for  it  in  some 
quarters. 

Photo-Gelatine  Prints.  For  the  repro- 
duction of  many  subjects,  such  as  paintings, 
photographs,  medals,  portraits,  botanical  | 
and  geological,  as  well  as  medical  speci-  j 
mens,  and  for  the  production  of  large  i 
numbers  of  pictures,  in  which  all  the  per- 
fection of  a  photograph,  with  the  added 
quality  of  permanency,  are  required,  the 
artotype,  or  gelatine  printing  process  is  par 
excellence  the  best  method  for  successful 
results.  By  this  process  large  editions  of  a 
desired  print  can  be  obtained  at  a  very  mod- 
erate cost,  and  the  process  is  worth  the 
attention  of  manufacturers,  artists,  and 
others  having  use  for  such  prints.  The 
photo-gelatine  work  of  the  Albany  Engrav- 
ing Co.  has  received  much  praise  from  those 
who  have  availed  themselves  of  the  com- 
pany's facilities  in  this  direction.  Samples 
and  prices  will  be  quoted  on  application; 
estimates  sent  with  pleasure  on  receipt  of 
particulars  from  those  interested. 

Having  briefly  outlined  our  processes  and 
facilities,  we  would  respectfully  solicit  the 
patronage  of  all  requiring  high  grade  repro- 
duction work  at  moderate  prices.     We  have 


every  equipment  necessary  for  good  work  in 
all  the  aepartments  mentioned,  and  a  com- 
plete corps  of  skilled  workers  in  every  branch 
from  the  preparation  of  a  design  in  black  and 
white  or  colors  to  the  production  of  a  finished 
print  or  book.  Communications  addressed 
either  to  Albany  or  our  New  York  office  will 
receive  prompt  and  carefiil  consideration. 

Stock  Plates  for  Illustration.  We  have 
always  on  hand  a  large  and  varied  assort- 
ment of  choice  subjects  obtainable  as  "stock 
plates,"  for  the  illustration  of  catalogues, 
magazine  articles,  etc.,  etc.  As  these  are 
electrotypes  from  original  blocks  they  afford 
a  ready  and  economical  way  by  which  those 
in  search  of  general  pictorial  features  to  go 
with  type-matter  can  illustrate  their  work  at 
a  slight  cost.  Catalogue  with  prices  sent  on 
receipt  of  ten  cents  to  pay  postage. 

To  Photographers.  Thousands  of  dollars 
are  spent  yearly  in  every  city  of  any  impor- 
tance for  photo-etched  blocks  to  illustrate 
catalogues,  periodicals,  business  announce- 
ments, and  all  sorts  of  advertising  and  read- 
ing-matter. 

From  start  to  finish  the  processes  by  which 
these  illustrations  are  produced  depend 
upon  photography,  and,  if  rightly  looked  after, 
the  photographer  can  secure  a  share  of  all  the 
business  done  in  this  line  in  his  city. 

By  soliciting  orders  for  half-tone  engraving 
photographers  can  get  in  touch  with  many 
firms  who  will  not  only  give  orders  for  half- 
tone work,  but  can  use  the  photographer's 
services  in  other  ways,  especially  outdoor  and 
mercantile  work. 

The  half-tone  engravings  made  by  the 
Albany  Engraving  Co.  are  produced  by  a 
photo-chemical  mechanical  method  which 
offers  a  cheap  but  good  means  of  obtaining 
illustrations  direct  from  photographs  at  a 
slight  cost.  The  blocks  are  printed  from 
same  as  wood-cuts  or  electrotypes. 

There  is  money  in  this  suggestion  for  the 
wide-awake  photographer.  Upon  applica- 
tion we  will  be  pleased  to  send  samples  of 
our  work  with  prices,  and  give  our  special 
terms  to  photographers  who  will  solicit  orders. 


Address 


ALBANY  ENGRAVING  COMPANY. 


National  Express  Building, 

ALBANY,  N.  Y. 
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PHOTO-ETCHI^SIG 

ON      COPPER     Ot^     ZlflC      BY 

THE  SIMPLEST,    MOST   RELIABLE   AND    RAPID    PROCESS    KNOWN. 

DISTINCT  FROM  ALL  OTHERS    '"*^^*l?;:::l^Vo^"otr^Mrdr^^ 

THE  ETCHING  IS  DONE  AT  "ONE  BITE." 

EVERY  GRADATION  OF  THE  NEGATIVE  FULLY  PRESERVED. 

THE  COATING  IS  LEFT  FOR  PROTECTION. 

NOTE  THE  RAPIDITY:  The  metal  can  be  coated  and  dried  in  five 
minutes ;  printed  by  sunlight  in  two  or  three  minutes ;  developed  in  water 
without  any  previous  "  rolling  up,"  or  rubbing,  to  a  beautiful  black  image ; 
dried  quickly  by  heat,  etched  and  made  ready  for  the  prover  in  Twenty 
Minutes. 

Every  half-tone  worker  in  the  country  who  does  any  business  at  all       |// 
can  earn  the  price  of  instruction  in  one  week's  work.       Those  who 
have  the  process  are  delighted  with  it.      Why  should  it  not  help  you  ? 


TERMS  FOR  INSTRUCTION.  Full  instruction  imparted  by  letter  to 
practical  men  for  $50.00.  Satisfaction  guaranteed.  Personal  instruction  will 
also  be  given  by  Mr.  Austin  in  negative  making  and  etching  to  those  who 
desire  to  learn  the  business  as  a  whole.  Practical  experience  in  a  practical 
establishment  that  will  ensure  success.     For  special  terms  address 

fl.  C.  flUSTIfl, 

^^^^Qgj,  NATIONAL  EXPRESS   BUILDING, 

ALBANY  ENGRAVING  CO.  ALBANY,     N.     Y. 
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KIRKLAND'S  LITHIUM  PAPER  CO.,  Manufacturers  of  Photo^aphic 
Printing  Papers,  Denver,  Col.  Eastern  Agency,  84  Adams  Street, 
Chicago,  111. 


Kirkland's  Lithium  Paper  is  a  gelatine 
printing-out  paper  introduced,  1891-92,  by 
C.  D.  KirkUind,  of  Cheyenne,  Wyo.  From 
the  beginning  Lithium  paper  so  rapidly  in- 
creased in  popularity  with  the  photographic 
fraternity  that  a  company  was  incorporated 
in  1892  to  operate  its  production  on  a  large 
scale,  Mr.  Kirkland  remaining  as  president 
of  the  company.  Since  that  time  the  busi- 
ness has  assumed  such  proportions  as  to 
necessitate  greater  facilities,  both  as  regards 
production  and  shipping.  In  May,  1894, 
therefore,  the  company  removed  to  Denver, 
Col.,  where,  with  greater  elevation,  pure  air, 
central  location,  and  the  most  improved 
machinery,  an  absolutely  pure  and  uniform 
product  is  assured,  with  promptness  in  fill- 
ing orders.  The  two  varieties  of  Lithium 
paper— brilliant  surface  and  matt  surface  — 
may  be  obtained  from  all  dealers  in  photo- 
graphic supplies,  and  to  meet  the  needs  of 
Eastern  photographers  a  branch  depot,  un- 
der the  able  direction  of  Messrs.  Wells  & 
Hewitt,  has  been  established  at  84  Adams 
street,  Chicago. 

The  Paper  of  the  Future,  as  well  as  of  to- 
day, must  be  a  gelatine  paper,  despite  the 
absurd  claims  made  for  collodion.  Gelatine 
is  more  easily  controlled  in  manipulation, 
gives  a  greater  range  of  tone,  and  best  of  all, 
gives  prints  which  are  absolutely  permanent. 
Gelatine  papers  are  free  from  the  curling 
and  cracking  propensities  of  the  brittle  films 
of  collodion  papers. 

The  Popularity  of  Lithium  Paper  is  the 
result  solely  of  its  remarkable  qualities  and 
the  advantages  attending  its  manipulation. 
It  is  extremely  rapid,  economical  in  manipu- 
lation, the  easiest  paper  in  the  market  to 
handle,  and  gives  prints  which  are  guaran- 
teed permanent. 

Like  Gtood  Albumen  Prints  is  the  verdict 
of  all  practical  workers  who  have  seen  Lith- 
ium prints;  the  hardness  of  the  film  is  such 
that  Lithium  paper  can  be  handled  and 
manipulated  just  like  albumen  paper,  giving, 
however,  a  much  greater  latitude  of  tones 
and  saving  half  the  time  required  for  albu- 
men paper. 

All  Grades  of  Negatives  may  be  used 
with  Lithium  paper,  excellent  results  being 


obtained  either  from  strong  or  soft  negatives 
by  slight  modification  of  the  toning  and 
fixing  solutions.  No  special  method  of 
negative  making  is,  therefore,  necessary. 
Lithium  paper  gives  all  there  is  in  the  nega- 
tive, with  a  brilliancy  unknown  in  other 
papers. 

No  Ice  is  Required  in  hot  weather.  Lith- 
ium prints  can  be  washed  in  warm  water,  if 
desired,  without  detriment.  The  paper  does 
not  curl,  or  crack,  or  stick  to  the  negative, 
advantages  which  will  be  appreciated  by 
busv  photographers. 

Cfombined,  Separate,  or  No-Gold  Baths 
may  be  used  for  toning  and  fixing  Lithium 
prints,  as  the  photographer  may  prefer.  The 
formulae  given  by  the  manufacturers  are 
warranted  to  give  satisfaction.  Any  desired 
tone  may  be  obtained  with  Lithium  paper, 
and  it  requires  less  gold  and  work  in  manip- 
ulation than  any  gelatine  paper  on  the 
market.  The  Lithium  Toning  Powder  intro- 
duced by  the  manufacturers  of  Lithium 
paper  is  largely  used  with  the  paper.  It  is 
economical  in  practice,  prepared  carefiiUy 
from  the  purest  chemicals,  and  strictly  relia- 
ble. One  package  tones  500  prints.  Price, 
$1.00  per  pound. 

Manipmation.  In  Wilson's  Photographic 
Magazine,  July,  1892,  the  following  particu- 
lars are  given  for  brilliant  surface  Lithium 
paper : 

**  We  have  tried  Lithium  paper,  and  have 
obtained  as  fine  results  with  it  as  w4th  any 
printing-out  paper  of  which  we  have  experi- 
ence. Prints  can  be  obtained  with  it  in  one- 
half  the  time  usually  required  in  the  albumen 
paper  process.  It  is  very  simple  to  manipu- 
late, the  toning  and  fixing  are  well  under 
control,  and  we  did  not  experience  any  diffi- 
culty in  getting  a  varied  range  of  tones,  in- 
cluding a  fine  blue-black. 

"  Instead  of  printing  two  or  three  shades 
darker  than  desired  when  finished,  as  is 
usual  with  most  of  these  papers,  it  is  neces- 
sary to  print  no  darker  than  is  usual  with 
albumen  paper.  Lithium  paper  prints  with 
remarkable  rapidity,  even  with  dense  nega- 
tives, although  the  best  results  are  obtained 
from  thin  negatives  with  plenty  of  detail. 

"  When  printed  the  prints  are  placed  face 
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up  in  the  toning  bath,  without  previous  wash- 
ing ^  in  the  following  bath : 

Water 160  ounces. 

Hypo 32       " 

Acetate  of  Soda   ....  2      " 
Sulphate  of  Soda  (Glauber 

Salts) 4      '' 

Acetate  of  Lead  ....  J      " 

Powdered  Alum  ....  4      *' 

Sulphite  of  Soda  ....  24  grains. 

Gold 4  to  8      " 

Too  many  prints  should  not  be  toned  at 
one  time  in  the  bath. 

When  the  prints  are  of  a  cherry-red  color, 
with  clear  whites,  they  may  be  taken  out  and 
placed  in  a  bath  of  salt-water  for  a  few  min- 
utes, being  afterward  washed  in  several 
changes  of  fresh  water. 

Twenty-four  ounces  of  toning  solution  are 
sufficient  to  tone  about  six  dozen  prints. 
After  using,  pour  this  bath  into  a  separate 
bottle,  and  for  the  next  batch  of  prints  use 
a  bath  composed  of  equal  parts  of  new  and 
old  toning  solution. 

The  manufacturers  advise  the  use  of  a 
combined  bath  for  toning  and  fixing,  and 
assert  that  they  can  readily  prove  that  prints 
toned  and  fixed  in  the  special  combined 
bath  they  make,  and  send  out  with  the  paper 
where  ordered,  will  be  absolutely  permanent. 
A  peculiarity  (and  advantage)  of  this  bath 
is  that  if  upon  drying  the  prints  are  found 
to  be  too  warm  in  tone,  they  may  be  again 
immersed  and  toned  further. 

For  the  convenience  of  those  who  prefer 
separate  toning  and  fixing  baths,  the  manu- 
facturers of  Lithium  paper  recommend  the 
following  formulae,  which  give  fine  results. 

Print  to  a  moderately  dark  shade  and  im- 
merse the  prints  without  previous  washing 
in  the  following  hardener : 

Hot  Water 64  ounces. 

Borax 1  ounce. 

Sulphate    Soda     (Glauber 

Salts) 2  ounces. 

Powdered  Alum     ....  4      " 

Dissolve  in  order  named.  Let  settle  or 
filter.  Can  be  used  until  it  refuses  to  harden. 
Use  cold. 

Take  prints  from  No.  1  and  wash  through 
three  (3)  changes  of  water  and  tone  in 

(490) 


Water 60  ounces. 

Acetate  Soda 30  grains. 

Bicarb.  Soda 60      " 

Gold  (Neutral)      ....       1  grain. 

Mix  bath  about  one  hour  before  toning,  or 
start  in  with  half  old  and  half  new  if  prints 
bleach  or  tone  too  fast.  Prints  should  tone 
in  five  minutes. 

To  avoid  weighing  every  time  a  bath  is 
prepared,  keep  your  sodas  in  solution,  as 
follows : 

Water 16  ounces. 

Bicarb.  Soda 2      " 

Acetate  Soda 1  ounce. 

To  make  bath,  take  of 

Water 60  ounces. 

Soda  Solution 1  ounce. 

Gold  (Neutral)       ....       1  grain. 

For  a  rich  purple  tone  take  the  prints 
from  bath  at  a  rich  cherry.  For  a  deep  blue 
or  blue-black,  carry  toning  to  the  blue  stage. 

After  toning  throw  the  prints  into  clear 
water  and  take  from  this  to  the  following 
bath: 

Hot  Water 64  ounces. 

Borax ^  ounce. 

Powdered  Alum    ....  2  ounces. 

Sulphate  Soda 1  ounce. 

Hypo 4  ounces. 

Dissolve  in  order  named  and  let  settle  or 
filter.  Fix  from  five  to  ten  minutes.  If 
prints  are  too  warm  in  tone,  allow  to  remain 
in  fixing  longer. 

After  fixing,  the  prints  should  be  washed 
through  a  dozen  changes  of  water,  or  fifteen 
minutes  in  running  water. 

Hints  on  Toning  and  Fixing  Lithium 
prints  with  above  separate  baths. 

1.  The  prints  should  be  kept  well  sepa- 
rated and  in  motion  in  each  bath. 

2.  If  prints  tone  a  bricky  red  the  toning 
bath  is  too  new  or  acid.   Add  more  old  bath. 

3.  If  prints  tone  too  slow,  add  more  gold, 
but  let  stand  a  few  minutes  before  using. 

4.  Special  care  should  be  used  in  keeping 
the  prints  well  separated  in  the  washing 
after  fixing,  to  eliminate  all  hypo. 

5.  No.  1  and  No.  3  should  be  made  in 
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larger  quantities  and  allowed  to  settle.     No. 
3  should  be  used  but  once. 

6.  Be  careful  to  avoid  air-bells  in  each 
bath,  as  they  will  cause  red  spots. 

7.  Old  baths  can  be  used  over  by  adding 
the  same  quantity  of  gold  as  called  for  by 
above  formula.  In  cold  weather  there  is  no 
necessity  for  using  No,  1. 

It  is  better  to  mount  the  prints  as  soon 
after  toning  and  washing  as  possible.  When 
mounted  the  prints  should  be  laid  out  along- 
side to  dry,  and  not  piled  one  upon  another  ; 
nor  should  they  be  burnished  until  quite 
dry.  No  blotting-paper  should  be  used  to 
facilitate  drying. 

Sometimes  upon  finishing  the  prints  show 
dark  spots  here  and  there  upon  the  surface; 
these  can  be  obviated  by  carefully  removing 
air-bells  after  the  prints  are  put  into  the 
toning  bath. 

Mottling  of  the  surface  is  caused  by  the 
use  of  too  much  alum. 

The  Latest  Modification  of  the  separate 
bath  for  Lithium  paper  has  many  advantages 
in  practice.  Wash  the  prints  through  one 
water  and  transfer  them  to  a  bath  of  water, 
64  ounces;  powdered  alum,  4  ounces  Then 
wash  through  three  changes  of  water,  and 
tone  in  any  good  albumen  bath.  An  excel- 
lent bath  is  made  as  follows :  Take  hot  water, 
16  ounces;  bicarbonate  of  soda,  2  ounces; 
acetate  of  soda,  1  ounce. 

To  make  bath,  take  water,  64  ounces ;  soda 
solution  as  above,  1  ounce;  gold  chloride, 
1  grain.  The  bath  should  turn  red  litmus 
blue. 

Take  from  5  to  10  minutes  for  toning. 
Prints  before  toning  will  assume  a  brick-red 
color,  but  upon  immersion  in  the  toning-bath 
will  clear  up  from  a  cherry  to  a  blue,  accord- 
ing to  the  length  of  time  in  the  bath.  For 
a  warm  tone,  take  the  prints  out  at  a  warm 
cherry  tint ;  for  brown,  purple,  or  blue,  allow 
them  to  tone  accordingly.  Prints  darken  a 
little  in  fixing. 

Fix  in  water,  64  ounces ;  hypo,  2  ounces ; 
alum,  1  ounce ;  then  wash  well  and  mount. 

Matt-Surface  Lithium  Paper  is  the  latest 
photographic  printing  paper  placed  upon 
the  market. 

It  has  all  the  advantages  peculiar  to  the 
brilliant  surface  lithium  paper,  and  is  spe- 
cially recommended  for  all  work  where  soft- 
ness and  breadth  is  desirable.  For  high- 
grade,  artistic  portraiture,  large  direct  por- 
traits and  outdoor  work  it  excels  all  others. 


The  matt-surface  renders  atmospheric  effects 
j  and  fine  studio  lighting  in   'a    remarkable 
I  way,  giving    attractive    gradation  of  tone 
I  and  a  velvety  richness  to  the  shadows.    Any 
j  tone  may  be  obtained  at  will  on  this  paper, 
from    a    sepia  to  a  fine  engraving   black. 
Speaking  of  this  new  paper  Wilson's  Photo- 
graphic Magazine  (June,  1894)  says  : 

"  We  have  given  this  paper  careful  trial, 
manipulating  it  precisely  the  same  way  as 
the  brilliant  surface  paper,  and  have  secured 
very  satisfactory  results.  The  toning  and 
fixing  bath  used  was  that  advised  by  the 
manufacturers  of  the  paper  for  the  obtain- 
ing of  brown  tones,  viz.: 

Water 32  ounces. 

Hypo  Soda 8      " 

Sulphocyanide  of  Ammonium  1  ounce. 
Nitrate  of  Lead      ....      J      " 

Dissolve  and  add  gold  chloride,  Tj  grains. 
Let  stand  for  twenty-four  hours  and  then 
add  alum,  \  ounce. 

"This  bath  proves  very  economical  in 
practice,  giving  deep  tones  with  pure  whites; 
by  diluting  with  three  times  its  bulk  of 
water  we  secured  fine  sepia  tones,  very  ap- 
propriate to  light  interior  effects.  The  pic- 
tures should  be  printed  somewhat  deeper 
than  albumen  prints,  and  well  washed  be- 
fore being  placed  in  the  toning-fixing  bath. 
It  is  important  to  use  this  bath  in  a  porce- 
lain dish." 

Another  Formula  advised  for  matt-sur- 
face Lithium  paper  is  as  follows  :  Wash  the 
prints  in  three  changes  of  water  and  tone 
in  a  bath  of 


Water 32  ounces. 

Acetate  of  Soda     ....  48  grains. 

Bicarbonate  of  Soda  ...  24      " 

Gold 6      " 


This  bath  should  stand  a  few  hours  before 
use.  For  black  tones,  tone  the  prints  until 
they  appear  blue  and  then  place  in  water. 
Fix  in 

Hypo 4  ounces 

Water 64      " 

Alum 2      '' 

Borax J  ounce. 

Sulphate  of  Soda    ....      1      " 
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Let  the  prints  fix  from  five  to  eight  minutes, 
then  wash  thoroughly. 

Prints  on  Lithium  Paper  have  appeared 
in  several  of  the  photographic  journals,  and 
wherever  seen  have  received  universal  com- 
mendation. In  October,  1893,  a  landscape 
study,  by  W.  H.  Jackson,  appeared  in 
Wilsofi's  Photographic  Magazine.  Referring 
to  this  picture  the  editor  of  the  journal  says 
(and  his  remarks  embody  the  general  opinion 
of  the  fraternity  and  the  photographic 
press): 

"About  fifteen  months  ago  we  recorded 
our  experiments  with  Kirkland's  Lithium 
Paper,  a  gelatine  print-out  paper  then  being 
introduced  by  Mr.  C.  D.  Kirkland,  a  West- 
ern photographer.  The  success  of  our  ex- 
periments warranted  us  in  recommending 
our  readers  to  investigate  the  qualities  of 
the  new  paper.  The  prints  we  obtained 
then  are  as  fresh  and  beautiful  to-day  as 
when  first  made,  which  cannot  be  said  of 
some  other  papers  of  the  same  class  tried 
during  the  past  year  or  two." 

Since  the  trials  referred  to  above.  Lithium 
paper  has  forged  ahead  into  photographic 
favor  in  a  remarkable  way.  Its  production 
is  now  operated  by  a  company  organized  to 
cope  with  the  largely  increased  demand. 
Western  photographers  who  have  had  ex- 
tended experience  with  it  are  warmly  enthu- 
siastic over  its  many  merits.  The  fact  that 
Mr.  W.  H.  Jackson,  of  Denver,  and  F. 
Jay  Haynes,  of  St.  Paul,  both  well-known 
photographers,  and  large  consumers  of  pho- 
tographic paper,  are  using  Lithium  exclu- 
sively is  strong  evidence  of  its  fine  qualities 
and  uniformity.  Such  men  can  afford  to 
use  nothing  but  the  best  and  most  reliable 
material. 

"  Our  experience  of  this  paper  leads  us  to 
recommend  a  trial  of  its  qualities.  Worked 
with  care  and  intelligence  it  gives  beautiful 
prints,  and  the  manufacturers  give  us  every 
assurance  of  permanency." 

Permanent  Prints.  Upon  this  important 
detail,  users  of  Lithium  paper  can  feel  con- 
fident.  We  have  had  prints  upon  our  paper. 

All  communications  addressed  to  Denver  or  Chicago  will  receive  prompt  and  carefiil 
attention.  Eastern  workers  can  save  time  and  express  charges  by  sending  their  orders  to 
our  Chicago  oflS.ce.     Address 

KIRKLAND'S  LITHIUM  PAPER  CO.,  DENVER,    COL. 

Or  our  Eastern  Agents: 

WELLS  &  HEWITT,  84  Adams  Street,  Chicago,  Illinois. 


manipulated  according  to  the  formulae  which 
accompanies  it,  exposed  under  glass  to  sun- 
light, and  also  exposed  in  the  open  air  in  all 
kinds  of  weather  for  more  than  two  years, 
which  do  not  show  any  signs  of  fading  or 
change,  being  as  clear  and  as  brilliant  to-day 
as  when  first  made. 

Our  paper  is  dried  thoroughly  in  five  min- 
utes after  coating,  which  prevents  any  absorp- 
tion of  sulphur  or  impurities  while  drying, 
and  enables  us  to  produce  100-yard  rolls  when 
desired.  We  call  particular  attention  to  this 
feature.  In  this  respect  we  take  great  pride 
in  putting  upon  the  market  a  paper  far 
superior  to  anything  we  have  yet  produced. 

Wherever  Lithium  paper  has  been  intro- 
duced it  has  at  once  taken  the  lead  among 
printing  papers.  Its  uniformity  and  supe- 
riority over  all  competitors  have  been  the 
secure  basis  of  its  success,  and  it  is  used 
more  extensively  among  Western  photog- 
raphers than  any  other  paper.  Eastern 
photographers  are  adopting  it  in  their  gal- 
leries in  increasing  numbers  as  its  good 
qualities  are  made  known,  and  a  considera- 
ble amount  is  shipped  yearly  to  foreign 
countries.  We  believe  we  have  the  best 
photographic  printing  paper  in  the  market^ 
whether  for  artistic  or  commercial  work. 
We  want  every  photographer,  amateur  or 
professional,  to  give  Lithium  paper  a  trial 
and  become  convinced  of  its  superiority.  If 
you  cannot  get  it  from  your  dealer,  we  will 
send  to  any  address,  on  application,  a  sam- 
ple package  of  either  matt-surface  or  brilliant 
surface  papers,  with  instructions  for  its  suc- 
cessfiil  manipulation. 

A  Last  Letter.  Among  the  hundreds  of 
unsolicited  testimonials  received  in  praise  of 
Lithium  paper,  that  from  Mr.  W.  H.  Jack- 
son is  worth  noting.     Mr.  Jackson  says : 

Please  send  as  soon  as  possible  one  roll  (50  yards), 
one  great  gross  7x9i/^,  and  two  great  gross  A%-s.l% 
Lithium  Paper.  Also  on  extra  heavy  rough  paper,  one 
roll,  matt  surface. 

The  paper  is  now  working  splendidly,  both  with 
combined  and  separate  baths,  and  is  giving  us  great 
satisfaction,  both  in  the  facility  with  which  it  is 
worked  and  in  the  results  obtained. 

Denver,  Col.,  June  14, 1894. 
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THOMAS  H.  McCOLLIN  &  CO.,  Manufacturers,  Importers,  and  Dealers  • 
in  General  Photographic  Supplies.      Established  1858.      Publishers 
of  "The  American  Journal  of  Photography."      1030   Arch    Street, 
Philadelphia,  Pa. 


The  following  specialties  are  mentioned 
as  of  general  interest;  we  can  supply  every- 
thing required  by  the  amateur  and  profes- 
sional photographer,  and  will,  on  request, 
mail  to  any  address  our  latest  catalogue  and 
circulars  of  novelties. 

Albums.  We  manufacture  a  special  In- 
terchangeable Hew  Album  containing  24 
leaves  held  in  place  by  a  cord  which  ties  on 
inside  of  cover.  The  cards  are  of  the  best 
No.  1  quality,  and  the  album  is  neatly  bound 
with  leather  back  and  corners.  Price,  6x7, 
$1.00;  7x10,  $1.35;  10x12,  $2.25;  11x14, 
$2.50.  Photographs  carefiilly  mounted  for 
amateurs  and  others. 

American  Journal  of  Photography.  A 
monthly  journal  for  the  advancement  of 
photography,  edited  by  Dr.  J.  F.  Sachse, 
and  containing  in  every  issue  articles  of 
practical  value  and  interest.  Illustrated. 
Subscription  price,  $2.00  per  year. 

Aristotone  Powders.  Separate  toning 
and  fixing  baths  for  aristo  prints,  put  up  in 
powdered  form  for  the  convenience  of  ama- 
teurs and  tourists.  Simple,  handy,  and  re- 
liable, requiring  only  the  addition  of  water 
before  manipulation. 

Blue-Print  Paper.  The  "Perfection" 
brand  of  blue-print  paper,  made  by  Thos.  H. 
McCoUin  &  Co.,  aims  to  be  the  best  made. 
We  use  the  finest  grade  of  paper  obtainable, 
and  have  the  most  improved  coating  ma- 
chinery. It  is  generally  recognized  as  the 
standard  paper.  Put  up  in  packages  of  two 
dozen  pieces,  3ix4^,  16c.;  4x5,  20c.;  5x7, 
35c.;  5x8,  40c.;  6-^x8^,  56c.;  8x10,  68c. 
Correspondence  invited  from  dealers  in  sup- 
plies who  desire  to  buy  the  paper  in  full 
sheets  and  cut  it  themselves.  We  have  also 
a  good  cheaper  brand,  French  Satin. 

Blitz-Pulver.  This  is  the  most  popular 
flash-lamp  compound  in  the  world,  obtain- 
able from  the  manufacturers,  Thos.  H.  Mc- 
CoUin &  Co.,  or  all  photographic  dealers,  at 
60c.  per  ounce.  It  should  be  used  with  open 
pans  only,  and  not  ignited  in  a  confined 
flash  ignitor.  McCollin's  patent  ignitor  is 
the  most  economical  device  for  this  purpose. 

The  Patent  Ignitor  for  Blitz-Pulver  is  a 
simple  and  effective  appliance  (patented)  by 
which  exposure  is  rendered  easier  and  the 

THOS.  H.  McCOLLIN  &  CO.,  1030 


light  more  intense  with  perfect  combustion. 
It  protects  the  eyes  of  the  operator  and  pre- 
vents scorching  of  the  Angers.  It  is  intended 
for  use  with  Blitz-Pulver  or  other  compound, 
only  not  for  pure  magnesium.     Price,  $1.50. 

^eid's  Photograph  Drier  is  a  handy  fold- 
ing screen  for  drying  prints  after  washing, 
and  is  specially  adapted  for  aristo  prints.  It 
will  hold  about  700  pictures  of  any  size  up 
to  8  inches  wide.  Made  of  hard  wood,  well 
finished,  and  folding  when  not  in  use.  A 
great  time-saver.     Price  reduced  to  $4.00. 

Enclosures.  The  "Transparent  Bond" 
cabinet  enclosure  is  the  latest  device  for 
delivering  aristo  or  other  glossy  surface  pic- 
tures to  the  customer  without  fear  of  scratch- 
ing. Being  made  of  thin,  soft,  paraffin  paper 
the  picture  shows  through  and  looks  effective. 
Send  for  a  sample  and  try  it  with  your  pic- 
tures. Price  of  enclosures,  $2.50  per  thou- 
sand. 

Hemperley's  Magazine  Flash  Lamp, 
manufactured  by  Thos.  H.  McCollin  &  Co., 
is  a  self-loading  lamp  for  use  with  pure 
magnesium  powder  only.  It  is  a  simple, 
effective,  and  reliable  instrument  at  a  mod- 
erate price,  viz.,  $2.75.  The  1894  model  is 
now  ready. 

Mountant.  McCollin's  Columbian  Paste  is 
without  a  peer  in  the  market  as  a  handy  ad- 
hesive. It  contains  nothing  injurious  to  the 
photograph,  will  not  mould,  sour,  or  decom- 
pose, and  will  keep  indefinitely;  guaranteed 
as  represented.     Price,  25c.  half-pint  jar. 

Lenses.  We  are  sole  agents  for  the  Ortho- 
scopic  portrait,  rapid  rectilinear,  wide-angle, 
and  portable  symmetrical  lenses,  obtainable 
from  all  dealers.  These  lenses  are  guaran- 
teed, and  will  be  sent  with  privilege  of  ten 
days'  trial.  They  combine  all  the  good 
qualities  of  the  best  lenses  at  a  moderate 
price. 

Ruby  Fabric  for  dark-room  windows,  etc. 
This  is  cheaper  and  better  than  glass.    36 
inches  wide,  60  cents  per  yard.    Sample  yard 
j  by  mail,  75  cents. 

I  Keystone  Vignetting  Blocks.  Made  of 
I  papier  mach^  in  one  piece.  The  best  and 
j  most  economical  vignetter  in  the  market; 
j  five  different  sizes  and  styles ;  5x7  per  dozen 
I  $1.50. 

ARCH  STREET,  PHILADELPHIA. 
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THE  NEPERA  CHEMICAL  CO.,  Nepera  Park,  N.  Y. 


Nepera  Paper  does  not  require  ice,  nor 
alum,  nor  hardeners,  nor  a  hot-water  treat- 
ment. It  will  work  with  the  same  ease  in 
summer  as  in  winter,  and  will  keep  for  a 
very  long  time  if  not  exposed  to  moisture 
or  light.  It  is  a  paper  for  all  climates  and 
seasons,  and  its  rub1*r-like  film  will  stand  a 
100°  F.  hot- water  test  and  behave  just  as 
well  in  hot-water  baths.  It  does  not  bronze 
and  does  not  fix  out.  Prints  made  upon 
Nepera  Paper,  toned  in  separate  bath,  are 
absolutely  permanent. 

Print  same  as  albumen.  Wash  the  prints 
before  toning  in  4  or  5  changes  of  water, 
leaving  them  in  the  water  five  minutes  each 
time  until  the  water  remains  clear.  Tone  in 
any  good  toning  bath,  which  should  be  alka- 
line. After  toning,  throw  the  prints  in  ^^  short 
stop^^  made  by  adding  enough  acetic  acid  to 
water  to  give  it  a  very  slight  acid  taste.  This 
"short  stop  "  gives  pure  whites,  better  tones, 
and  much  clearness.  Do  not  use  too  much 
acid,  as  this  may  cause  after-toning  in  the 
hypo,  and  produce  greenish  whites.  Wash- 
ing out  the  acid  before  fixing  will  prevent 
this.  Fix  fifteen  minutes  in  hypo  solution 
— 1  ounce  hypo  in  16  ounces  of  water,  or 
14  to  16  hydrometer  test.  Wash  at  least  one 
hour  in  running  water,  or  in  ten  changes  of 
water  each  of  five  minutes'  duration.  Quick 
and  effective  washing  is  much  better  than 
soaking  over  night.  Spot,  mount,  and  bur- 
nish and  do  every  other  operation  in  the 
usual  way.  The  prints  should  not  be  too 
dry.  If  prints  are  damp  and  burnisher  very 
hot,  they  will  redden.  For  mounting,  rub 
the  prints  down  with  good  blotting-paper, 
or  any  good  unsized  paper  which  is  not  too 
sticky. 

Use  the  following  formula  for  toning : 


Gold  Stock  Solution. 


Pure  Chloride  of  Gold 
Water 


15  grains. 

16  ounces. 


Take  of  this  solution  1|  oz  ,  and  add  30  ozs. 
of  water  and  enough  of  a  saturated  solution 
of  bicarbonate  of  soda  to  make  the  mixture 
alkaline.  (This  mixture  should  not  turn 
blue  litmus  paper  red,  but  it  should  turn  red 
litmus  paper  blue.)  Test  your  bath  with 
litmus  while  toning,  as  it  may  become  acid 
again.  An  acid  bath  will  tone  unevenly,  too 
slowly,  and  will  weaken  the  prints. 

Toning  should  take  from  4  to  6  minutes  ; 
if  it  tones  quicker,  the  bath  should  be  di- 
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luted  accordingly.  If  the  bath  tones  too 
slowly,  add  more  gold  to  it  and  make  it 
alkaline. 

A  very  excellent  bath  for  any  range  of  tone 
is : 

Gold  Stock  Solution    .       .       .  1>^  ounces. 

Water 30  ounces. 

Acetate  of  Soda    .       .       .       .  1  drachm. 

Borax 25  grains. 

Make  up  one  hour  before  using. 

For  enamel  finish  squeegee  the  prints  on 
ferrotype  plates  and  dry  them  spontaneously. 

Combined  Bath.  Although  it  has  been  re- 
peatedly demonstrated  that  the  only  way  of 
obtaining  good  and  permanent  prints  is  by 
using  separate  baths,  many  photographers 
use  the  combined  bath,  because  it  simplifies 
all  operations  into  one.  It  is  now  a  well- 
established  fact  that  in  any  combined  bath 
containing  at  the  same  time  hypo  and  alum 
or  lead,  sulphur  is  set  free,  which  combines 
itself  to  the  silver  of  the  image  and  makes 
sulphide  of  silver. 

Furthermore,  the  lead  salts  fasten  them- 
selves in  the  tissue  of  the  paper,  from  where 
no  amount  of  washing  can  remove  them. 

For  all  these  reasons  we  strongly  urge  all 
to  discard  any  combined  bath  containing  alum 
or  lead.  Our  paper  will  tone  in  any  good 
combined  bath. 

We  can  recommend  the  following  formula^ 
which  is  easy  to  prepare  but  which  gives  only 
warm  tones:  Hypo,  8  ounces  ;  ammonium 
sulphocyanide,  6  drachms ;  water,  30  ounces. 
After  everything  is  dissolved,  add  drop  by 
drop  the  following  solution,  while  stirring : 
Gold  chloride,  15  grains  ;  water,  2  ounces. 

For  purple  or  black  tones  make  this  bath 
very  slightly  acid,  adding  some  strong  vine- 
gar or  a  few  drops  of  acetic  acid,  or,  if  you 
do  not  object  to  lead,  dissolve  about  30  grains 
of  nitrate  of  lead  in  the  bath  made  as  above, 
and  use.  If  the  bath  tones  too  quickly  make 
it  less  acid  by  adding  some  bicarbonate  of 
soda.  Never  tone  in  less  than  eight  minutes. 
A  judicious  use  of  acetic  acid  and  bicarbon- 
ate will  give  you  complete  control  over  the 
time  of  toning.  In  using  the  combined  bath 
place  the  prints  first  in  a  weak  hypo  solution 
(1  oz.  to  16  ozs.  water),  and  let  them  fix  dur- 
ing three  or  four  minutes,  until  they  become 
yellow.  This  insures  perfect  fixing  and 
saves  the  combined  bath. 

Nepera  Paper  is  sold  by  all  dealers.  Sample 
sheets  free  from  the  manufacturers  on  appli- 
cation. 


THE 


Among 
Foremost 


Of  the  Photographic  dealers  of  the  United 
States,  we  find  the  wide-awake  and  enterprising 
house  of ■ 


GENN 

24  &  26  East  13th  Street 

NEV 


EAGLE  BRAND 


.OF- 


ALBUMEN  PAPER 

This  paper  for  years  past  has  been  the  Standard  Brand  preferred  and  used  by  all 
the  leading  lights  of  the  Photographic  profession. 

Year,  by  year,  as  all  users  know,  the  quality  of  the  EAGLE  BRAND  has  been 
regularly  and  steadily  improved,  and  it  bids  fair,  as  usual,  to  hold  its  place  in  the 
front  rank  in  the  face  of  the  fact  that  the  manufacturers  of  cheaper  brands  of 
Albumen  paper  and  Arisiotype  papers  are  striving  their  utmost  to  wrest  from  the 


THE   LAURELS   HE    HAS  WON 

So  justly  during  all  the  years  of  faithful  service.     All  the  popular  tints  are  constantly 
in  stock. 
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SPiHSLlSH-SPEfl^IflG 

PHOTOGl^flPHEHS 


The  growing  inclination  of  Photographers  who  read  and  speak  the  Spanish 
language  to  make  their  purchases  in  America  has  induced  Mr.  Gennert  to  become 
the  publisher  of  a 

.  .  HEW  .  . 


SPAfilSH 

moflTHiiV 


Devoted  exclusively  to  the  Photographic  Art     While  this  Magazine  has  only  been  in 
existence  a  few  mcnths  (1894),  it  is  undoubtedly  the  leading  journal  in  that  tongue. 

It  is  entitled 


LUZ  Y  SOMBRA 


LIGHT  AND  SHADE 


A  novel  plan  of  great  value  and  interest  has  been  evolved  in  this  journal  which 
must  be  of  great  help  to  our  Latin  contemporaries.  Luz  y  Sombra  will  purchase  for 
any  subscriber  in  Mexico  or  South  America  all  such  goods  as  he  may  need,  and 
undertake  the  shipping  of  the  same  without  making  any  charge  for  such  services, 
thus  saving  the  Photographer  all  the  usual  commissions  and  packing  charges. 

THIS  GREAT  ADVANTAGE  WILL,  WE  ARE  SURE, 

be  highly  appreciated  by  a  class  of  artists  who  have  had  to  submit  to  excessive  over- 
charge for  the  making  of  their  purchases  and  the  shipment  of  their  goods.     Intrust 
Mr.  Gennert  with  your  commissions  and  you  will  be  satisfied. 
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MR.  QENNERT 


ALSO   HAS   IN    NEW   YORK    IN    CONNECTION    WITH    HIS   MAMMOTH 


5ix=Story  Warehouse 

A  LARGE  FACTORY  IN  JERSEY  CITY 

Where  he  manufactures  Apparatus  and  all  manner  of  Photographic  Utensils,  among 
which  are  his  unrivalled  PRIZE  CAMERAS:  PORTRAIT z.ud  VIEW,vfh\c\i  are  cer- 
tainly the  Acme  of  Perfection.  The  G.  Gennert  Printing  Frames  have  no  equal  in 
the  trade.  This  factory  is  also  equipped  for  turning  out  extra  large  pieces  of 
Apparatus.  Recently  Mr.  Gennert  designed  and  manufactured  a  superb  36  x36 
inches  Enlarging  Camera  besides  two  30  x  60  inches  View  Cameras  for  a  prominent 
railway  corporation. 

Mr.  G.  Gennert  is  also  Sole  Agent  for  the 

CHEMICAL  LABORATORY 

J,    HAUFF 

IN  Feuerbach,  Germany 

Which  has  become  so  very  popular  of  late  on  account  of  the  great  purity  and  excel- 
lence of  its  products. 

The  New  Developer  lately  introduced  into  this  market  by  Mr.  Hauff,  through 
the  well-known  house  of  Gennert,  and  known  as 

"METOL" 

Stands  without  a  rival.  Not  even  old  Pyro,  which  has  withstood  the  attacks  of  Eiko- 
nogen  and  Hydroquinone,  can  stand  before  METOL,  as  it  is  undoubtedly  much 
superior.  METOL  CARTRIDGES  are  also  very  convenient  and  excellent  articles  for 
the  Amateur,  for  he  can  purchase  a  dozen  boxes  before  going  abroad  or  to  the  coun- 
try, and  is  never  without  a  first-class  developer,  ever  ready  for  use  when  water  is 
added,  and  which  will  withstand  the  attacks  of  the  most  severe  climate.  A  concen- 
trated ready-made  solution  of  Metol-Hauff  is  also  on  the  market  and  has  no  rival  in 
economy  or  quality. 

"GLYSIN  HAUFF" 

Should  be  used  by  every  half-tone,  copper,  and  zinc  plate  maker  in  the  country, 
and  for  copies  and  reproductions  it  has  no  rival. 
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Among  the  many  novelties  lately  introduced  by 
MR.  QENNERT,  note  the  following: 


\© 


y^ 


THE  UNIVERSAL 

"IRIS" 

IfENS  FLANGE 


my 


W^ 


This  is  a  useful  article  which  Photographers  have  long  felt  the  want  of.  It  is  an 
ingenious  contrivance  and  works  like  an  Iris  Diaphragm.  It  enables  the  Photog- 
rapher to  use  any  lens  on  one  Camera  without  changing  front  boards  or  flanges. 

The  new  Lens  Caskets  '*  Seraph,"  ^25,  and  *' Lumen,"  $50,  are  very  fine 
instruments  and  are  proving  to  be  a  very  great  help  to  Photographers  and  Amateurs 
who  are  not  possessed  of  a  very  deep  purse,  as  they  provide  four  to  six  different  com- 
binations of  wide  angle  and  rapid  symmetrical  rectilinear  combinations,  thus  making 
it  unnecessary  for  a  Photographer  to  invest  in  a  number  of  expensive  lenses. 

•••• 

THE  HARD  RUBBER  GOODS 

Made  by  Mr.  Gennert  are  also  worthy  of  special  mention,  as  they  are  unequalled  by 

any  others ;  then  there  is  also  THE  HARD  RUBBER  FIXING  BATH  originated  by  him, 

which  has  proven  such  a  boon  to  the  fraternity,  as  it  enables  the  Photographer  to  fix 

his  plates  in  an  upright  position  and  avoid  sediment,  which  proves  so  fatal  to  delicate 

negatives. 

•••• 

PHOTOGRAPHERS'  SUPPLIES 

Mr.  Gennert  is  also  headquarters  as  direct  importer  for  German  Glass,  Baths, 
Evaporating  Dishes,  and  Porcelain  Trays,  being  undoubtedly  the  largest  importer 
of  these  goods  in  the  United  States.  Everything  needed  by  the  trade.  Catalogues 
free. 

Mr.  Gennert  is  making  a  specialty  of  every  article  needed  for  reproduction 
purposes,  no  matter  what  the  process :  Apparatus,  Tools,  Chemicals,  Copper,  Zinc, 
etc.,  of  the  first  grades  always  ready. 
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JAMES  H.   SMITH  &  CO.'S  CHICAGO  SPECIALTIES. 


Who  are  James  H.  Smith  &  Co.,  261 
Wabash  Avenue,  Chicago  ?   No  intelligent 

1>h(>t(»grjiplu'r  livos  who  docs  not  well  know 
low  to  answer  this  question,  for  an  honor- 
able record  of  many  years  in  the  photographic 
supply  business  has  made  the  name  of  this 
firm  a  skylight  word,  not  to  say  a  household 
word.  But  all  unintelligent  photographers 
are  not  familiar  with  their  manufactures. 

Instead  of  engaging  in  a  general  supply  or 
"stock"  business  now,  however,  Messrs. 
James  H.  Smith  &  Co.  devote  their  entire 
time  and  energies  to  the  production  and  sale 
of  spedalties — such  articles  as  tend  to  make 
the  work  of  the  j)ractical  photographer  more 
comfortable  and  enjoyable,  and  such  as  en- 
able him  to  produce  the  very  best  results 
with  the  greatest  economy. 

Messrs.  James  H.  Smith  &  Co.  have  studied 
the  wants  of  every  department  of  photo- 
graphic work,  and  are  constantly  doing  some- 
thing to  meet  these  wants.  Mention  of  a 
few  of  their' specialties  belongs,  of  all  other 
places,  right  here.  Let  us  begin  with  the 
skylight  necessities. 

iThe  Queen  Poser.  When  the  photog- 
rapher invites  his  model  under  his  skylight 
he  should  have  ready  such  furniture  as  will 
present  an  agreeable  appearance  as  to  style 
and  cleanliness,  but  above  all  a  posing  chair 
which  will  at  once  put  the  patron  at  her  ease 
and  compel  her  to  assume 

«a  pleasing  and  natural  at- 
titude. The  Qiieen  Poser 
secures  all  of  this ;  and  to 
the  ingenious  and  artistic 
., operator   suggests   an  un- 

ending variety  of  positions 
and  pictures,  according  to 
the  model  in  hand.  It  is 
not  for  the  older  people 
alone,  but  is  supplied  with 
a  "Baby-Holder"  like- 
wise. This  last  is  worth 
its  weight  in  gold,  not 
to  say  in  babies.  It  holds  the  little  ones 
almost  as  comfortably  as  the  mother's  arms, 
and  for  picture-taking  is  an  improvement 
upon  Nature.  The  small  engraving  will  re- 
assure any  one  as  to  the  claims  mjide  for  it. 
The  "Queen"  is  upholstered  in  various 
styles.  See  the  list.  Prices,  without  Babv- 
Holder:  Raw  silk,  $12.50;  velveteen,  $14  50; 
mohair  plush,  $16  50;  Baby-Holders,  $6,  $7 
and  $8  extra.  Send  for  complete  circular. 
Magic  Camera  Stands.    While  the  model 


adjusts  herself  to  her  new  situation,  the  ob- 
serving artist  will  keep  his  eyes  upon  her, 
for  she  will  materially  help  him  if  he  is 
quick  to  see.  She  must  not  know  that  she 
is  being  watched,  however.  Neither  must 
she  be  distressed  or  disturbed  by  the  trund- 
ling over  the  floor  of  a  heavily  weighted, 
ponderously  geared  or  loosely  constructed 
camera  stand.      This  apparatus  should   be 


No.  1. 


Nos.  2.  3,  4. 


made  as  graceful  and  light  as  is  compatible 
with  strength,  and  it  should  be  possible  to 
move  it  over  the  floor  "like  magic."  All 
this  can  be  attained  by  employing  the  Magic 
Camera  Stands  of  James  H.  Smith  &  Co. 
Two  patterns  are  made:  one  for  light 
cameras,  and  one  for  cameras  of  larger  sizes. 
For  the  first,  No.  1  is  used ;  for  the  second 
Nos.  2, 3,  and  4.  No  heavy  weights  or  grind- 
ing gears  are  used  in  the  construction  of 
these.  They  obey  the  will  of  the  operator 
quickly  and  quietly,  and  never  fail  him, 
because  they  are  so  easily  adjusted.  They 
are  the  best  camera  stands  made. 

Prices:  No.  1,  $12;  No.  2,  $16;  No.  3, 
$20 ;  No.  4,  $25. 

The  Columbian  Head-rest.  To  some  sit- 
ters it  is  a  comfort  to  know  that  they  may 
escape  the  head-rest.  But  every  operator 
takes  comfort  in  the  thought  that  he  has  a 
head-rest  convenient  for  emergencies.  It 
should  be  "  the  best,"  and  such  is  the 
"  Columbian."  It  will  disturb  no  one.  All 
have  ball-joints.  By  tipping  the  rest  forward 
slightly  the  entire  weight  is  thrown  on  its 
casters,  and  can  be  moved  with  the  greatest 
ease.  It  has  ball-joints  throughout;  these 
admit  of  the  upright  rod  being  swung 
out  of  perpendicular  in  any  direction,  and 
clamped  in  any  position  ever  desired,  giving 
also  to  the  head-clip  and  back-rest  the  same 
universal  movements,  the  double  clamp  of 
each  joint  being  tightened  by  a  slight  and 
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easy  movement  of  its  clamping  lever.    The 
head-clip  is  provided  with  slotted  ear-prongs 
for  universal  adjustment. 
Back-supports  are  supplied  separately. 
Prices :  Plain  finish,  $5.00 ;  Nickel  finish, 
$7.00  ;  Back-supports,  $2.00  extra. 

The  Magic  Head-screen.  This  is  a  helper 
which  should  always  be  right  at  the  elbow 
_  of  every  skylight  worker, 
except,  of  course,  when  he 
has  the  skill  to  place  it  in 
the  most  effective  manner 
where  it  will  modify  the 
light  upon  the  head  of 
his  model  for  the  better. 
No  instructions  how  to  use 
this  are  needful.  Its  con- 
struction is  of  the  best.  It 
is  placed  upon  a  strong 
stand  with  good  adjust- 
ments, and  you  can  buy 
it  cheaper  than  you  can  make  it.  Witness 
the  price,  $4.75. 

Negative  Manufacture  and  Negative 
Manipulation,  we  do  not  provide  appara- 
tus or  specialties  for,  because  we  know  that 
a  very  ordinary  negative  can  be  made  a  very 
fine  one  by  the  employment  of  the  tools 
which  we  supply  for  the  after-treatment  of 
negatives.  We  allude,  of  course,  to  the 
retouching  thereof.  Permit  further  explana- 
tion. Wilson's  Cyclopedic  Photogra- 
phy will  doubtless  give  fiill  instructions 
as  to  the  requirements  of  the  perfect  nega- 
tive and  how  to  secure  them.  So  much 
depends  upon  the  tools  you  employ.  A 
few  remarks  as  to  these : 

The  Common-sense  Retouching-frame, 
should  be  chosen  above  all  others.  It  costs 
but  $3.00,  and  is  the  best. 
For  a  desk  or  retouching-frame  for  practi- 
cal work  the  re- 
toucher should 
not  trust  to  a 
hastily  impro- 
vised, home- 
made appliance. 
The  common- 
sense  frame,  of 
which  we  give 
an  illustration, 
will  be  found 
well  fitted  for  all  purposes,  and  is  not  ex- 
pensive. 

It  was  designed  by  an  expert  retoucher. 
The  shade  can  be  given  any  desired  tilt,  and 
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the  inner  support  for  the  negative  admits  of 
an  angle,  so  that  the  plate  can  be  handled 
horizontally  or  upright.  It  is  adaptable  for 
the  largest  or  smallest  size  heads. 

Pencils  and  Points.  Every  retoucher  has 
his  personal  preferences  in  the  matter  of  pen- 
cils. Hardmuth's  and  Faber's  graphite 
points  are  excellent.  Smith's  Metallic  Points 
have  for  some  years  been  the  favorite  pen- 
cils of  many  of  our  leading  retouchers.  These 
points  have  a  softer  and  more  yielding  touch 


and  preserve  their  working  point  longer 
than  graphite  pencils. 

A  capital  little  tool  for  keeping  retouch- 
ing pencils  always  in  working  order,  with- 
out the  frequent  breakages  common  when 
glass  paper  is  used,  is  the  Perfect  Pencil 
Pointer,  of  which  we  give  an  illustration. 
Its  use  will  save  both  time  and  pencils. 
Price,  $1. 

Excelsior  Powder.  The  selection  of  a 
suitable  toothing  medium  and  its  proper 
application  to  the  negative  has  much  to  do 
with  the  success  of  a  retoucher's  work. 
Some  workers  prefer  a  dry  powder  to  pro- 
duce the  desired  "  tooth  "  upon  their  nega- 
tives. For  a  preparation  of  this  kind  Ex- 
celsior Powder  will  be  found  reliable.  This 
powder  is  sprinkled  upon  the  negative  and 
lightly  rubbed  with  a  silk  rag  until  the 
proper  "tooth"  is  obtained.  It  leaves  a 
clean  surface  and  admits  of  immediate 
working  on  the  negative.     Price,  25  cents. 

Bizarre  Medium.  Those  who  prefer  a 
liquid  medium  will  find  the  Bizarre  Medium 
meet  all  their  requirements.  To  apply  the 
medium,  moisten  the  silk  rag  with  it,  and 
rub  over  the  negative.  Too  much  medium 
will  result  in  streaks  and  lines  which  will 
print  out  afterward  and  ruin  your  pictures. 
A  little  medium,  rubbed  until  it  has  been 
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almost  all  rubbed  off,  gives  the  best  results. 
Price,  25  cents. 

The  Kazoo  Printing  Frame.  Every  en- 
lightened ])h()tographic  printer  will  thank 
Messrs.  James  H.  Smith  &  Co.  for  the  intro- 
duction of  the  Kazoo  printing  frame.  Using 
it  the  printer  can  lift  and  hold  his  frame 
with  one  hand  while  he  opens  it,  examines 
the  print  and  closes  the  frame  again  with 
the  other  hand,  instead  of  being  obliged  to 
use  both  hands  to  open  and  close  the  spring, 
as  with  the  old-fashioned  style.  More  than 
this,  the  print  is  seeti  presented  right  side 
up  without  the  necessity 
of  changing  the  position 
of  the  frame  in  the  hand. 
Consequently  the  mis- 
takes of  over-printing  or 
under-printing  are  re- 
duced to  a  minimum. 
The  advantage  of  a  re- 
liable tally  is  added  to 
the  others  possessed  by 
the  Kazoo  printing  frame 
— one  which  prevents 
the  accidental  changing 
of  the  record,  because  it  cannot  be  moved 
accidentally.  The  backs  are  supplied  with 
both  half  and  two-thirds  opening.  When 
ordering  always  state  which  are  preferred. 
The  "  Kazoo "  is  bound  to  supersede  all 
other  printing  frames.  It  is  made  of  the 
best  material  and  is  mechanically  perfect. 
Prices,  complete  :  4x5,  50  cents ;  41  x6j,  55 
cents;  5x7,  60  cents  ;  5x8,  65  cents  ;  6|x8J, 
70  cents;  8x10,  85  cents. 

A  trial  of  these  will  cause  the  user  to 
deplore  the  time  he  has  lost  in  using  the 
older  kinds  of  printing  frames.  The  "  Ka- 
zoo "  frame  is  a  great  time-saver. 

Stickempliast  Paste.  This  is  one  of  the 
manufactures  of  Messrs.  James  H.  Smith  & 
Co.,  and  is  a  notable  favorite  with  those  who 
use  it.  No  prints  need  to  be  lost  in  the 
mounting-room  on  account  of  bad  paste  if 
you  employ  Sfickemphasf.  After  it  has  had 
its  way  with  your  prints  they  are  ready  for 
the  finish  with  the  enameler  or  polisher. 
Prices:  One-half  pint  jar,  20  ^ents ;  pint 
jar,  30  cents ;  quart  jar,  45  cents ;  two-quart 
jar,  65  cents;  gallon  bottles,  $1.10. 

Enamelers  and  Polishers.  If  there  is  one 
thing  above  another  to  which  Messrs.  J.  H. 
Smith  &  Co.  have  given  their  best  thought, 
it  has  been  to  the  machinery  needed  by 
the  photographer  for  presenting  his  work  to 


his  patrons  with  the  very  best  possible  "  fin- 
ish." Those  who  have  used  burnishers  and 
polishers  and  enamelers  of  various  kinds 
are  familiar  with  "scratches,"  "sweat," 
"smoke,"  "soot,"  irregular  pressure  or 
action  upon  the  surface  of  the  prints  ;  un- 
certain heat;  over-heating;  crude  construc- 
tion and  a  dozen  other  drawbacks  which 
the  genus  is  heir  to.  But  they  need  be 
troubled  no  longer  if  they  will  thoughtfully 
select  an  enameler  and  polisher  from  the 
ones  named  below.  In  the  construction  of 
these  the  most  careful  effort  has  been  made 
to  supply  what  practical  men  know  to  be 
needed  by  practical  men.  Of  the  grades 
named  here  one  is  more  costly  than  the 
other,  simply  because  added  advantages  are 
given  as  a  full  equivalent.  See  if  this  is  not 
made  plain  in  the  accompanying  descrip- 
tions, and  send  for  fiirther  details  if  you  are 
not  fully  enlightened.  Let  us  begin  with 
the  best 

The  Globe.  This  burnishing  machine 
embodies  the  best  features  of  the  Quadru- 
plex  enamelers,   heretofore    recognized   as 


the  7ie  plus  ultra  among  burnishers,  and  the 
Humphrey  Patent  Hollow  Roll,  and  heaters. 
It  leaves  nothing  to  be  desired,  and  is  pro- 
nounced absolutely  perfect. 

It  heats  in  three  to  five  minutes,  consumes 
only  one-eighth  the  fuel  required  with  solid 
rolls ;  either  gas  or  gasoline  is  used  for  heat- 
ing; no  smoke  is  possible.  No  other  will 
give  as  fine  a  gloss;  prints  cannot  be 
scratched  ;  rolls  never  sweat  a  particle  ;  the 
pictures  are  not  liable  to  stick  to  the  roll,  or 
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pull  off  the  cards;  and  oil  from  the  journals 
does  not  get  on  the  rolls  and  soil  them. 

The  polishing  roll  does  not  attract  the 
dust  and  moisture  from  the  atmosphere  and 
then  become  soiled,  as  do  solid  rolls. 

No  lubricator  is  required ;  in  fact,  the  best 
gloss  is  produced  without  it. 

The  pressure  is  always  perfectly  uniform, 
and  is  quickly  adjusted  by  turning  one  hand- 
wheel. 

The  heat  from  this  machine  causes  the 
operator  less  discomfort  than  any  other,  as 
the  surplus  is  carried  upward  through  the 
chimney.  The  chimney  also  creates  a  cir- 
culation of  air  through  the  roll,  which  se- 
cures perfect  combustion  of  the  gas. 

The  burner  inside  the  roll  heats  the  entire 
surface  uniformly,  and  the  degree  of  heat 
is  controlled  perfectly  by  the  lever  at  the 
left. 

In  perfection  of  mechanical  construction 
it  has  no  equal.  In  beauty  of  design  and 
elegance  of  finish  it  stands  unrivalled.  It  is 
full  nickel  plated. 

In  an  emergency  it  may  be  heated  in  five 
minutes,  a  few  prints  burnished  while  the 
customer  waits.     Every  machine  warranted. 

Prices:  10-inch,  $30;  15-inch,  $40;  20- 
inch,  $50 ;  25-inch,  $60. 

The  Improved  Quadmplex  Enameler 
is  the  best  solid  roll  burnisher  in  the  mar- 
ket, and  equal  to  the  Globe,  except  in 
the  amount  of  time  and  gas  required  to 
heat  it,  and  in  the  fact  that  it  throws  off 
more  heat.  The  advantages  secured  over 
all  other  rotary  burnishers  (except  the 
Globe)  are: 

First,  it  is  supplied  with  gasoline  heaters 
(instead  of  oil)  to  parties  who  have  no  gas; 
cleanliness  and  greater  heat  are  thus  secured. 

Second,  no  sweating  whatever  unless  the 
rolls  are  very  cold ;  even  then  not  enough  to 
cause  any  annoyance. 

Third,  comfort  to  operator.  The  surplus 
heat,  instead  of  rolling  out  under  the  edges 
of  the  shield  against  the  operator  and  ''  roast- 
ing him  alive,"  as  some  have  put  it,  is  carried 
off  overhead  through  the  chimney. 

Fourth,  elegance  of  design,  mechanical 
perfection,  and  superior  finish.  On  these 
points  it  is  equal  to  the  Globe  and  far  supe- 
rior to  any  other  in  the  market. 

It  never  scratches.  It  gives  an  enamel 
gloss.  Pressure  always  uniform.  One  hand- 
wheel  for  adjusting  pressure.  Quadruplex 
gearing  (4  cogs).     Automatic  springs  above 
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bearings.  Quick  heating  attachments.  No 
smoke  or  soot  produced.  Prices :  10-inch, 
$25 ;  15-inch,  $35. 

Lastly,  The  Columbian  Polisher.  The 
fire-box  for  heating  the  lower  roll  is  the 
same  new  design  as  that  adopted  for  the 
Improved  Quadruplex.  It  is  the  most  im- 
portant improvement  for  solid  roll  machines 
ever  introduced,  as  it  does  away  almost 
entirely  with  sweating,  saves  time  in  heat- 
ing and  carries  off  overhead  the  surplus  heat 
which  had  heretofore  been  such  a  great  dis- 
comfort to  operators. 

The  construction,  mechanism,  design  and 
finish  of  these  machines  is  also  precisely  the 
same  as  used  in  the  Improved  Quadruplex, 
except  that  two  cogs  only  are  used  for  con- 
necting the  rolls. 

It  never  scratches;  rolls  do  not  sweat; 
quick  and  clean  heating  attachments ;  it  gives 
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an  enamel  gloss;  automatic  s[>rings  above 
bearings;  no  discomfort  from  heat,  supe- 
rior mechanism;  pressure  always  uniform 
and  quickly  adjusted  with  one  hand-wheel ; 
elegance  of  design  and  finish ;  lowest  price. 

We  guarantee  this  Burnisher  to  be  far 
superior  in  every  essential  feature  to  any 
other  solid  roll  burnisher  made,  the  Quad- 
ruplex only  excepted,  and  yet  it  will  be 
observed  our  price  is  lower  than  is  asked  for 
any  others  of  the  same  size  and  greatly  infe- 
rior quality.  It  is  therefore  the  best  and  the 
cheapest  SoUd  EoU,  Two  Cog  Machine  made. 
Every  one  is  guaranteed. 

Prices  with  ga.s  or  gasoline  heaters:  8 
inch,  $15.00;  10  inch,  $22.50;  15  inch, 
$30.00;  20  inch,  $40  00. 

When  ordering  any  kind  of  an  enameler 
or  polisher,  specify  whether  gas  or  gasoline 
heater  is  wanted. 
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the  Highest  Grade 

PRINTING-OUT 

PAPERS 


are  those  manufactured  by 

The  Photogenic  Paper  Co 

OF 
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Gold  Medals  and  Highest  Atcards  at  all  Great  International  Exhibitions 


ESTABLISHED 
1880 


ROSS  &  CO. 


CATALOGUES 
FREE 


MANUFACTURERS  OF   CELEBRATED   OPTICAL   INSTRUMENTS 


CONCENTRIC  LENSES  (PATENT). 
A  new  series  of  photographic  lenses  characterized 
by  uniformly  even  illumination,  sharpness  of  defini- 
tion and  freedom  from  astigmatism.  The  most  per- 
fect lens  obtainable  for  interiors,  architecture,  and 
general  outdoor  work  not  requiring  a  larger  aper- 
ture than  F  i6. 

FOBTBAIT  LENSES,  F  4. 

These  lenses  give  all  the  sharpness  that  can  be 
optically  obtained.  They  are  invaluable  for  studio 
work  and  give  rapid  results  with  exquisite  defini- 
tion. They  are  supplied  for  all  sizes  of  pictures 
from  C.  de  V.  to  i8  x  i6  or  larger. 

SYMMETBICAL  LENSES. 

These  lenses  have  had  an  enormous  sale.  They 
are  supplied  in  four  series,  viz.,  F  5,  657  for  studio 
work;  F  8  for  general  photography ;  F  16  for  medium 
and  very  wide  angle  work,  out  of  doors  or  for 
interiors. 


ZEISS  ANASTIGMATIC  LENSES. 
These  excellent  lenses  are  constructed  by  Ross 
&  Co.,  in  five  different  series,  ranging  from  F  6,3  to 
F 18,  and  are  suitable  for  every  class  of  work.   They 
give  splendid  defining  and  covering  power. 


GOEBZ  DOTTBLE  ANASTIGXATS. 

A  new  series  of  rapid  wide-angle  lenses,  possessing 
wonderful  marginal  definition,  covering  power  and 
depth  of  focus.  They  are  made  in  two  series,  F  j,jf 
and  F 16.     Angle  embraced,  70°  to  90°. 

MICBO-PHOTO  APPABATUS. 

Cameras,  Microscopes,  Objectives,  and  other  ap- 
paratus supplied  for  this  most  interesting  work,  also 
lanterns  for  enlarging  and  projection  by  oil,  gas,  or 
electric  light. 

FBISHS  AND  MIBBOBS  (BEVEBSIN6). 

Ross  &  Co.  supply  apparatus  of  every  kind  for 
process  workers.  Several  of  their  series  of  lensfcs 
are  unapproached  for  such  work  and  complete  out- 
fits are  provided  at  moderate  prices. 


FIELD  AND  STUDIO  CAMEBAS. 

Ross  &  Co.  supply  cameras  for  every  kind  of 
studio  and  outdoor  work.  The  quality  is  unrivalled 
and  photographers  in  every  part  of  the  world  may 
rely  upon  their  orders  having  strict  attention. 


CATALOGUES    FREE 

Of  Photographic  Apparatus,  Microscopes,  Telescopes,  Field  and  Opera  Glasses,  Etc. 

ROSS  3c  CO.,  Ill  Neto  Bond  Street,  LONDON,  ENGLAND 

WORKS:  Clapham  Common,  London 
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USE  THE 

STANDARD 
PLATE 


(TRADE  MARK.) 


For   All    Branches   of   Work   where 

UNIFORMITY,  RAPIDITY  AND  BRILLIANCY 

are  Required. 


STANDARD  PLATES  PRODUCE  NEGATIVES  OF  A  BEAU- 
TIFUL  SOFT,  PLEASING  TEXTURE  AND  REMARKABLE 
PRINTING  QUALITY.  THEY  ARE  QUICK,  CLEAN,  AND 
EASY  TO  MANIPULATE,  GIVING  flORE  LATITUDE  IN 
DEVELOPHENT  THAN  ANY  OTHER  PLATE  OBTAINABLE. 


Unexcelled 


FOR  SUBDUED  LIGHT  EFFECTS, 
ARTISTIC  PORTRAITURE  AND 
OUTDOOR  WORK. 


TRY    THEM. 

FOR     SALE     BY     ALL     DEALERS. 


Send  for  a  Copy  of 
,    DO  YOU  USE  DRY  PLATES? 
(  Free  on  Application. 


MANUFACTURED   BY 


THE  STANDARD  DRY  PLATE  CO.,  LEWISTON,  ME. 
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BLUE   LABEL,  extra  brilliant 

A  highly  sensitized  collodion  paper  of  great  permanency,  producing  fine  results 
from  delicate  soft  negatives.     Manipulated  in  separate  toning  and  fixing  bath. 

ARISTO  JR. 

A  brilliant,  purely  collodion,  high-grade  paper  of  great  keeping  qualities,  pro- 
ducing fine  results  from  negatives  of  average  intensity ;  can  be  manipulated  in  either 
separate  or  combined  bath. 

ARISTO    JR.,    COMBINED    BATH 

A  reliable  combined  bath  put  up  in  dry  form,  and  giving  pure  gold  tones.  $  .25 
bottle,  tones  250  prints ;  $  .50  bottle,  tones  over  500  prints. 

ARISTO  GOLD 

The  fraternity  preferring  separate  baths  will  find  our  gold  of  great  advantage  and 
economy.  Absolute  confidence  can  be  placed  in  its  uniform  strength  and  acidity.  It 
will  tone  more  prints  for  the  money  than  any  other  brand  on  the  market,  as  we  put  it 
up  with  the  sole  object  of  enhancing  the  reliability  of  results  with  our  paper. 

ADAMANTINE  VARNISH 

Manufactured  with  special  reference  ta  use  with  emulsion  paper  and  dry  plates. 
A  protection  to  the  negative,  and  will  not  stick  or  stain  in  any  kind  of  weather,  if 
directions  are  followed.    Six-ounce  bottle,  $  .40  ;  pint,  $1.00 ;  quart,  $1.90 ;  gallon,  $7.00. 

ARISTO  SPOTTING   COLORS 

This  color  will  burnish  to  the  same  brilliancy  as  film,  and  is  put  up  in  a  package 
containing  three  shades.     Price,  $  .50. 

ARISTO   MATT-SURFACING   PREPARATION 

When  flowed  over  a  print  gives  beautiful  matt-surface  eflfect,  with  fine  tooth  for 
coloring.    Six-ounce  bottle,  $  .50. 

ARISTO   MEZZO   PRINTING   PLATES 

Odd  and  beautiful  eff*ects  in  printing  can  be  produced  with  these  plates,  without 
talent  or  skill  for  drawing;  works  on  the  principle  of  the  child's  transparent  slate. 
Any  design  can  be  traced  on  the  plate  and  reproduced  by  printing  same  in  connection 
with  the  negative. 


MANUFACTURED  BY 


THE  AMERICAN  ARISTOTYPE  CO, 

JAMESTOWN,  NEW  YOEK. 


TRADE   AGENTS, 


E.  &  H.  T.  ANTHONY  &  CO., 

591  BEOADWAY,  NEW  YOEK. 
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M.WOLFE'S 

Perfect=Lined  Screen  Plates 

FOR  HALF-TONE  PHOTO-ENGRAVING 


ADAPTED  TO  ALL  THE 

"WASH-OUT"   "SWELLED  GELATINE"  and  ZINC  or  COPPER 
ETCHING  PROCESSES 


JL     perf 


HESE  Screens  are  Collodion  Dry  Plates  copied  direct  from  newly  ruled  and  absolutely 
perfect  originals.  POSITIVELY  BETTER  for  half-tone  work  than  originals,  giving 
softer  and  more  artistic  efiects,  without  harshness. 

M.  WOLFE'S 

NEW  COPPER  ETCHING   PROCESS 

The  most  valuable  method  yet  introduced 

for  engraving  on  copper  by  the 

half-tone  process. 

HAS  THE  FOLLOWING  ADVANTAGES :— Ease  and  simplicity  of  preparing  the  plates 
and  quickness  of  printing.  Ease  of  development.  There  is  no  rolling  up,  with  its 
attendant  disadvantages.  There  is  only  one  etching,  which  can  be  carried  to  any- 
sufficient  depth  without  under-cutting.    The  printing  film  is  left  on  the  copper, 

and  is  made  so  hard  that  it  will  withstand  50,000  to  75,000  impressions  without  the  least 
wear.  THE  ONLY  PROCESS  wherein  a  half-tone  from  an  eighty-line  screen  can  be 
etched  enough  in  one  bite  to  print  on  cheap  paper,  and  with  cheap  ink,  without  smudging. 

ADAPTED  TO  BOTH  ZINC  AND  COPPER  ETCHING 
JUST  THE  PROCESS  FOR  THE  PHOTOGRAPHER 

Can  be  added  to  the  regular  business  without  in  any  way  interfering,  and,  with  a  little 
energy  in  pushing,  can  be  made  a  profitable  investment. 

The  Latest  Improvement 

Sealed  Screen  Plates 

NEW  RULINGS— from  8o  to  148  lines  to  the  Inch.  -'■^^^^-^Send  10  cents  for  samples  of  work 

NEW  SIZES— from  8  x  10  to  15  x  15  inches.  ^^  and  circular  of  information. 

M.  WOLFE,  DAYTON,  OHIO. 
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Bausch  &  LoMB  Optical  Co. 

MANUFACTURERS    OF 

AMERICAN  UNIVERSAL  PORTRAIT 

STANDARD  EXTRA  RAPID  UNIVERSAL 

g^     ^        RAPID  UNIVERSAL 

vVITa     ALVAN  G.  CLARK: 

^^  ALL 


^^'^^jIV  UNSURPASSED 


ANASTIGWIAT      ^[| 
IN  SEVEN  SERIES     ^ 

OF  WHICH  WE  ARE  THE 

SOLE  AMERICAN  LICENSEES 

ROCHESTER,  N.Y., 515-543  N. St. PaulSt. 

NEW  YORK  CITY,  Cor.  Fulton  and  Nassau  Sts. 
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fflULLETT  BROS. 

PHOTOQHRPHlO  SUPPLiV  CO- 

518  WALNUT  STREET,  KANSAS  CITT,  MO. 


OUR  OLD  CUSTOMERS 

KNOW  TtJAT  WE  HAVE  THE  STOCK, 

WE  HAVE  THE  KNOWLEDGE  OF  OUR  BUSINESS, 

WE  HAVE  THE  ENERGY, 

WE  HAVE  THE  INTERESTS  OF  OUR  PATRONS  AT  HEART 

IN  FILLING  THEIR  ORDERS. 


NEW  CUSTOMERS 

WILL  FIND  ALL  FACTS  AS  ABOVE  STATED. 

OUR  CATALOGUE,  No.  12,  IS   NOT   ^'PADDED,"  QUOTES   ONLY 

SUCH  GOODS  AS  ARE  NEEDED,  UP-TO-DATE. 

TRY,  AND   BE  CONVINCED. 

Copper  and  Zinc 

N.  Y.  STEEL  &.  COPPER  PLATE  CO. 
171  to  187  Wallabout  Street,  BROOKLYN,  N.  Y. 


Manufacturers  of  Copper  Plates  for  Engravers  and  Etchers. 

HALF-T0NE5»i  PHOTOGRAVURE  COPPER 

A  Specialty. 

STEEL  PLATES,  STEEL  AND  BE  ASS  DIES,  ZINO  PLATES,  ETC. 

We  supply  the  metal  either  raw  or  finished.  Our  raw  is  of  the  best  quality,  rolled 
perfectly  flat  and  even.  Our  finished  plates  are  perfectly  ground  and  polished 
ready  for  the  etcher. 

WE  ALSO  MANUFACTURE  ENGRAVERS'  CHARCOAL. 

PRICES  THE  LOWEST— WRITE  FOR  INFORMATION. 
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Wilson's  Qiicarter  Century  In  Photography. 


A  complete  text-book  of  the  art,  science  and  practice  of  photography  and  modem 
photographic  processes.  The  departments  given  to  lenses,  studio  construction, 
negative  making,  and  printing,  are  especially  valuable.  528  pages;  profusely 
illustrated ;  with  index. 

CONTENTS. 

the    Question    of 


I.  The  History  of  Photography. 
a.  The  Theory  of  Photography. 

3.  Light. 

4.  The  Camera. 

5.  About  Lenses. 

6.  The  Diaphragm,  or  Stop. 

7.  Glasshouse  Construction. 

8.  Under  the  Skylight. 

9.  The  Application  of  Art  Princi' 

pies. 
xo.  Outdoor  Operations. 


II.  Exposure, 

Time. 
la.  Concerning  Chemicals. 

13.  Dark-room  Contrivances. 

14.  Negative  Making,  Wet. 

15.  Negative  Making,  Dry. 

16.  Negative     Making,    Paper    and 

Film 

17.  Retouching    and    Doctoring   the 

Negative. 

18.  Printing  on  Albumenized  Paper. 

PBICE,  $4.00.  POST-PAID. 


19.  Printing  Drawbacks  and   Defiscta 
— Causes  and  Remedies. 

20.  Printing  room  Particulars. 

21.  Peculiar  Printing  Processes. 

22.  Color-sensitive      Photography  — 

Isochromatic— Orthochromatic 

23.  Photo-engraving    and     Pictorial 

Illustration. 

24.  Lantern    Slides    and    Transpar- 

encies. 


EDWARD  L.  WILSON. 


853  BROADWAY,  NEW  YORK. 


Wilson^s  Photographies, 

This  work,  of  which  8000  copies  have  been  sold,  contains  chapters  upon  every 
department  of  photographic  practice,  and  includes  a  complete  manual  of  the  wet 
collodion  process,  as  well  as  the  "  dry,"  fully  illustrated.  Indispensable  to  photo- 
mechanical process  workers.    350  pages. 


A.  Treatment  of  the  Subject. 

B.  The  Needful  Apparatus. 
C  The  Objective  or  Lens. 
D.  The  Dark  Room. 

S.  Preparation  of  the  Glass. 

F.  Chemicals  and  Solutions. 

G.  Manipulations. 

H.   The  Manipulatory  Miseries. 
/.     Retouching  the  Negative. 
/.    The  Glass  Studio. 


K. 


CONTENTS. 

Accessories  and  Light. 


L.   Managing  the  Model. 

M.  Printing  on  Albumen  Paper. 

N.  Printing  on  Plain  Paper. 

O.   General  Remarks  on  Printing. 

P.    Printing  on  Various  Surfaces, 

Q.  Printing  Perplexities. 

R.    Art  in  Printing. 

il     Mounting  and  Finishing. 

T.    Photography  Outside. 


U.    Bromo-Gelatine  Emulsion  Work. 
y.    Vogel's  Collodion  Emulsion. 
IV.  Enlargements  and  Lantern  SUdes. 
X,    Phototypes,     Platinotypes     and 

Collodion  Transfers. 
Y.    Wastes  and  their  Worth. 
Z.    Metrical  Measuring. 
<5r*.  Concluding  Confab. 
Index  (six  pages). 


PRICE,  $4.00,  POST-PAID. 


EDWARD  L.  WILSON,  853  BROADWAY,  NEW  YORK. 


Photo-Eiigraying,   Photo-Etching,   Photo-Lithography, 
Photograrnre,  Collotype  and  Heliotype. 

By  W.  T.  WILKINSON,  Revised  and  enlarged  by  EDWARD  L.  WILSON. 


Photo-Engraving  in  Line. 
I.  Appliances  for  Making  Photo- 
graphic Negatives. 
n.  The  Wet  Collodion  Process. 

III.  Photographic  Manipulations. 

IV.  Apparatus  for  Printing  Upon 

Zinc. 
V.  Printing  on  Zinc  in  Albumen. 
VI.  Printing  on  Zmc  in  Bitumen. 
VII.  Direct  Transfers  to  Zinc. 
VIII.  Etching  Line  Transfers. 

Photo-Engraving  in  Half-tone.  i 

I.  Retrospective.  II. 

II.  Making  Grained  Negative.  III. 

III.  Etching  in  Half-Tone.  IV. 

IV.   Printing  from  the  Block. 

180  pages;   Illustrated 

EDWARD   L.  WILSON, 


CONTENTS. 
The  Transfer  of  the  Drawing  and 
its  Treatment  Before  Etching. 
Hints  from  all  Sources. 

Photo-Engraving  on  Copper. 

Subjects  in  Line. 
Halt-Tone  Intaglios. 
Half-Tone  Intaglios — Continued. 
Half-Tone    Intaglios.      Electro. 
Method. 

Photo-Lithography  in  Line. 

Photo- Lithography  in  Line. 
Paper  Transfers. 
Paper  Transfers —  Continued. 
Toovey's  Negative  Transfer  Pro- 
cess. 


V.  To  Develop  Photo-litho.  Trans- 
fers. 
Photo-Lfthography  in  Half-Tone. 

I.  Photo-Lithography      in      Half- 
Tone. 
II.  Ink  Photos. 

III.  Husband's  Papyrotint  Process. 

Coltographic  Printing. 
I.  Half-Tone  Photographic  Nega- 
tive. 
II.  The  Heliotype  Process. 
HI.  The  Collotype  Process. 

IV.  Printing    from     the     Collotype 

Plate. 
V.  The  New  Home  Printing  Pro- 
cess. 


With  Index.    PRICE,  $3.00,  POST-PAID. 

853   BROADWAY,  NEW  YORK. 
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Hepworth's  Book  of  the  Lantern. 


PBICE,  $2.00, 
^^^  POST-PAID. 

An  indispensable  handbook  of  the    optical   (magic)   lantern  for  the   use  of  photographers, 
lantemists,  and  lectures.     278  pages.     Illustrated. 


I.  The  Construction  of  the  Lan- 
tern. 
II,  The    Optical    System    of   the 
Lantern. 

III.  Oxygen  Gas  Making. 

IV.  Limelight     Jets,    Regulators, 

Pressure  Boards,  etc. 
V.  The  Limelight  and  its  Manage- 
ment. 
VI.  Screens. 

VII.  The  Preparation  of  Lantern 
Slides,  Diagrams,  etc.,  with- 
out the  aid  of  Photography. 


CONTENTS. 

VIII.   Lantern  Slide  Making  by  the 

Wet  (Photographic)  Process. 

XI.  Lantern  Slides  on  Dry  Plates. 

X.  Home-made  Gelatine  Plates. 

IX.  On     Coloring      Photographic 

Transparencies  for  Lantern 

Slides. 

XII.  The  same  subject  continued. 

XIII.  Description  of  various  Experi- 
ments— Chemical,  Electri- 
cal, etc.,— for  Class  Instruc- 
tion, which  are  possible 
with  the  Lantern. 


XIV.  The  Lantern  as  an  Aid  to 

the  Photographer. 
XV,  The  Art  of  Making  Photo- 
Micrographs. 

XVI.  Enlarging  Photographs  with 
the  Lantern. 
XVII.  The  Lantern  Microscope  and 
the  Opaque  Lantern. 
XVIII,  Various  Lantern  Accessories. 

XIX.  Practical  Hints  to  those  who 
Employ  the  Lantern  for 
Scientific  Demonstration 
or  for  Entertainments  in 
the  Drawing-Room  or 
Lecture  Hall. 


EDWARD  L.  WILSON,  853  BROADWAY,  NEW  YORK. 


Burnet's  Essays  on  Art. 


PKICE,  $2.50, 
POST-PAID. 


Composition.  Light  and  Shade.  The  Education  of  the  Eye.  A  limited 
number  of  copies  of  the  subscription  edition  of  the  English  reprint  of 
Wilson's  American  Edition  have  been  received  from  the  publishers.  Those 
desiring  to  secure  a  copy  of  this  valuable  and  helpful  book  should  send  in 
their  order  without  delay.     A  limited  edition  only. 

EDWARD   L.  WILSON,  853  BROADWAY,  NEW  YORK. 


PHOTOGRAPHIC  MOSAICS,  1894. 


30th  Year. 


An   Annual,  Illustrated   Record  of  Photographic  Progress.     350   pages, 
with  a  copious  index.     The  standard  *^  Annual." 

GONTENTS: 
A  Comprehensive  and  Detailed  Review  of  the  Year's  Work. 
A  Collection  of  Valuable  Papers  upon  Everyday  Work. 
Reprints  from  Articles  Hitherto  Unobtainable. 
Original  Papers  by  Practical  Workers 

Specially  Chosen  to  Help  the  Practical  Photographer. 
A  Photographer's  Trip  to  Brittany, 

Illustrated  by  Hand  Camera  and  Lantern. 
The  Last  Venture  of  the  Photographer, 

A  Photographic  Story  by  Alphonse  Daudet. 
Thirty=four  Choice  Engravings. 

Paper  covers,  50  cents  post-paid;  cloth  bound,  $1.00  post-paid. 


EDWARD 
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L.  WILSON, 


853   BROADWAY 


NEW  YORK. 


THE  FERROTYPER'S  GUIDE 

A  practical  hand-book  to  the  ''wet"  Ferrotype  Process,  with  advice  as  to 
apparatus,  etc.  By  A  Practical  Ferrotyper.  The  standard  work  on  this 
subject.     (14th  thousand.)     Price,  75  cents  post-paid. 

EDWARD   L.  WILSON,  853   BROADWAY,  NEW  YORK 


YOGEL^S  PROGRESS  OF  PHOTOGRAPHY 

347  pages;  70  illustrations,  with  index.  And  an  Artotype  Picture  by 
Kurtz.  A  review  of  the  more  important  discoveries  in  photography  and 
photographic  chemistry  during  the  last  few  years ;  notices  of  new  apparatus 
and  lenses ;  special  chapters  on  photography  with  the  electric  light,  gaslight, 
and  magnesium ;  new  process  of  printing  and  negative  making ;  also  a  chap- 
ter on  protraiture  in  the  studio  and  at  home.  Price,  $1.00  post-paid.  A  few 
copies  only  obtainable. 

EDWARD   L.  WILSON,                 853   BROADWAY,                 NEW  YORK 
A   BUSINESS   BRINGER  


THE  PHOTOGRAPHER  TO  HIS  PATRONS 
PRACTICAL  DIRECTIONS  TO  PHOTOGRAPHIC  SITTERS 

Photographers  starting  new  studios,  or  desiring  to  stimulate  business,  can  do 
so  most  economically  and  effectively  by  obtaining  a  supply  of  this  neat  and 
persuasive  booklet  for  distribution  to  their  local  families.  Over  one  and  a 
half  million  copies  have  been  sold,  and  all  who  have  used  it  praise  it  highly. 
It  contains  8  pages  full  of  interesting  information  for  sitters,  and  a  4- page 
cover  which  the  photographer  can  use  for  his  own  advertisements,  or  secure 
advertisements  from  his  neighbors  sufficient  to  pay  for  the  copies  he  desires, 
and  get  his  own  advertisement  free  of  charge  too,  for  the  price  includes  print- 
ing the  advertisements  upon  the  covers.  Send  for  sample  copy.  Not  less 
than  500  supplied.     Price,  $8.00  for  500  copies  ;  $12.00  per  thousand. 

EDWARD   L.  WILSON,  853   BROADWAY,  NEW  YORK 
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A  BUSINESS   BRINGER. 

Something  that  will  stimulate  trade 
Enable  you  to  double  your  prices. 
Simple,  practical  and  profitable. 

WORTH  ITS  WEIGHT  IN   GOLD. 

B^""  GET  ONE"^a 


Patented  Feb.  21,  1893. 


mUliTIPliYlHG 
PLiATE-HOliDEH 

This  is  the  latest  and  most  ingenious  novelty  devised  for  the  photographer's 
use.  It  is  a  Holder  which  can  be  attached  to  any  10  x  10  in.  camera.  By  its 
use  from  i  to  28  pictures  can  be  obtained  on  one  plate  in  a  few  minutes.  The 
pictures  can  be  all  alike  or  28  different  positions  if  desired,  at  a  single  sitting. 
Its  manipulation  is  exceedingly  simple  and  practical. 

INDIgPE]^^^BhB  IN  W^  paDie. 

Every  enterprising  and  wide-awake  photographer  should  have  one  of  these 
Holders.  It  will  pay  for  itself  in  30  days  or  less.  We  fully  guarantee  every 
Holder,  and  if  not  as  represented,  the  Holder  may  be  returned  at  the  end  of 
30  days  and  your  money  will  be  refunded. 


SEND  10   CENTS    FOR    SAMPLE 
PICTURES. 


A\!/y^ 


v^TV 


PRICES    FOR    HOLDER   WILL   BE 
QUOTED   ON    APPLICATION. 


THE  SINGLE  LENS  MULTIPLYING  PLATE- HOLDER  CO. 

(LTD.), 

SOLE  OWNERS  AND  MANUFACTURERS, 

BLUFFTON,      ALLEN  COUNTY,      OHIO. 

(  S14  ) 


A  6REAT  FIMD 

HELHOLD'S  fllXTURE 

PRICE,   $1.00   PER   BOTTLE 
FOR  RENDERING  NEGATIVES  FIRE-  AND  WATER-PROOF 

Enables  the  photographer  to  dry  his  negatives  quickly  and  to  supply  proofs 
shortly  after  development.  Renders  varnishing  unnecessary,  saving  time  and 
money. 

AN  EXCELLENT  SUBSTITUTE  FOR  HTPO  IN  GELATINE  ARISTO  PRINTING. 

Use  Helmold's  Mixture  and  insure  a  firm  film. 

ONE  BOTTLE  MAKES  A  GALLON  OF  SOLUTION. 

Sufficient  for  100  5  x  7  plates  and  many  more  prints. 


A.  HELIVIOLD.  61  MECHANICS  ST.,  CLINTON,  MASS. 
HANCE'S  PHOTOGRAPHIC  SPECIALTIES 

FOR  WET-PLATE,  PROCESS  AND  FERROTYPE  WORKERS. 

GROUND  GLASS  SUBSTITUTE 

For  Focussing  Screens,  Glazing  Studio  Lights  and  Screens,  Printing 
From  Weak  Negatives,  Retouching  and  Softening  Effects. 

HANCE'S  FERROTYPE  COLLODION. 

The  Best  and  Purest  Collodion  for  Ferrotype  Pictures. 

HANCE'S  SILVER  SPRAY  GUN  COTTON 

'    Gives  Perfect  Detail  and  Intensity;  Pure  and  Structureless  Film. 

HANCE'S  DELICATE  CREAM  GUN  COTTON. 

A  Delicate,  Soft- Working  Collodion.     Extremely  Sensitive. 

DOUBLE  IODIZED  PORTRAIT  COLLODION. 
ANDERSON'S  PORTRAIT  COLLODION. 

For  sale  hy  ALL  STOCKDEALERS  .Z  UNITED  STATES  #  CANADi 
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KLORO 

The  best  printing-out  paper 

Used  by  the  best  photographers 
Price  Is  right 

CABINETS,  $1.35    PER   GROSS 

QuaHty  is  right 

Guaranteed  for  six  months 

Send  for  free  sample  and  price-Hst 

THE  PHeifl  MITIBIILS  CO.,  BflCIIESTEII,  I  i 

NEPERA  PAPER^-^ 

A  NEW  PRINTING-OUT  READT  SENSITIZED  PAPER. 

Permanent  Prints;  Better  Results;  Easier  Obtained;  No  Ice;  No  Hot  Water 
Treatment ;  No  Lead  Salts ;  No  Alum  or  other  hardeners  endangering  the  durability  of 
the  image.  Extreme  simplicity  of  all  operations.  Printed,  toned  and  mounted  in  less 
time  and  with  less  trouble  than  any  other  paper.  Does  not  bronze  and  does  not  fix  out. 
A  paper  for  all  climates  and  all  seasons.  Will  stand  a  hot  water  test  of  100°  F.,  and 
will  behave  just  as  well  in  ice  cold  water.  Has  none  of  the  defects  of  its  rivals. 
■6®°" Write  for  free  sample  sheets.    ^S*Ask  for  prices  of  our  Special  Bromide  Paper. 

For  Sale  by  All  Dealers. 

Nepera  Chemical  Co.,  Nepera  Park,  N.  Y. 

The    KG(1  LdiDGi    Aristotype  Paper  (oeiatme)  • 
and  "Crown  Brand"  OoUodion  Paper 

MANUFACTURED   BY 

BRADFISCH  &  PIERCE,  bay  ridge,  n.  y., 

r  in  freedom  from  faults,  ease  of  manipulat 
detail,  and  finish  of  prints. 

SAMPLES  ON   APPLICATION, 


Have  no  superior  in  freedom  from  faults,  ease  of  manipulation,  and  in  tone, 
detail,  and  finish  of  prints. 
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DEALER   IN   ALL 


PHOTOGRAPHIC  '^C^t^^^ 


SUPPLIES. 

COMPLETE  LENSES 

LIBRARY    OF                    ^  A  SPECIALTY. 

PHOTOGRAPHIC                '  SEND   FOR 

LITERATURE.  PAMPHLET. 


J.  C.  SOMERVILLE,    *"  * '''|A1fJ,s'!  m''o°'' ^''•" 

PHOTO-ENGRAVERS' 

MACHINERY   &  TOOLS 

Embodying  the  results  of  25  years'  experience,  and  endorsed 
by  all  the  leading  Photo-Engravers. 


JOHN  ROYLE  &  SONS, 

PATERSON,    N.  J. 


WHEN    YOU    WANT    TO    SELL.    BUY    OR    EXCHANGE    ANYTHING    PHOTOGRAPHIC, 

ADVERTISE. 

WILSON'S  PHOTOGRAPHIC  MAGAZINE 

BRINGS    PROFITABLE    RESULTS. 

Correspondence  solicited  from   reliable  manufacturers  and  dealers,  or   firms  introducing  photographic 
specialties.     Send  for  sample  copy  and  estimate. 


SPECIALTIES.— '' Wants  "  of  all  kinds,  25  Cents  per  seven  words,  address  included. 
Send  cash  with  advertisement.     Forms  close  18th  of  each  month. 

I^dward  Ji.  Wilson,  853  ^roadway,  Jl.  J. 


ILO 


See  Page  466. 

Cyclopaedic 

Advertisement 

Supplement  for  ^  PERFECTED  COLLODION  PRINT-OUT  PAPER. 

Detailed  Account  of  g^^P  3Y  ALL  DEALERS. 

THE  ILOTYPE  CO.,  NEW  BRiaSTON,  N.  Y. 
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TO  SECURE  A  BRIGHTLY-WRITTEN,  ACCURATE,    PRACTICAL, 

RELIABLE,   AND   PROFUSELY   ILLUSTRATED    RECORD 

OF   THE    PROGRESS    OF    PHOTOGRAPHY 

SUBSCRIBE  TO 

WILSON'S 
PHOTOGRAPHIC  MAGAZINE 


Edited  by  EDWARD  L.  WILSON 
JOHN  A.  TENNANT.  Associate  Editor 

An  illustrated  monthly  journal  for  all  interested  in  photography 
and  its  applications  in  the  arts  and  industries;  founded  in  1864, 
and  for  thirty  years  the  leading  photographic  journal  of  America. 

An  independent  journal,  carefully  edited  for  earnest  photogra- 
phers, whether  amateur  or  professional,  and  containing  many  articles 
of  interest  to  process  workers  ;  filled  with  helpful  information  from 
the  brightest  minds  in  photography ;  and  illustrated  in  every  issue 
by  choice  reproductions  of  the  best  work  of  the  world's  best 
photographers. 

A  journal  which  every  progressive  photographer  should  sub- 
scribe for  and  preserve  as  the  best  possible  supplement,  month  by 
month,  to  Wilson's  Cyclopedic  Photography  ;  indispensable  to  all, 
and  published  at  a  price  within  the  reach  of  all.  A  profitable 
investment. 

THREE    DOLLARS    PER    YEAR 
$1.50   FOR  SIX   MONTHS 

SINGLE  NUMBER.  ....  30  CENTS 

Mention  this  book',  and  send  for  free  specimen  copy,  and  book  list. 


Edward  L.  Wilson,  853  Broadway,  New  York 
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FOUNDED  1865. 

Wilson-Hood-Cheyney  Co. 

(Limited). 

ROSS   LENSES, 
PHOTO  GOODS, 

910  Arch  Street, 
PHILADELPHIA,     PA. 

FRANCAIS  LENSES. 

A  5  X  8  is  used  by  a  Philadelphia  photog- 
rapher to  cover  a  14  x  17  plate  Therefore, 
they  have  wonderful  covering  power  beyond 
all  other  lenses  in  the  world.  In  fact,  in  every 
qualification  they  are  supreme. 


SUPERIORITY. 

QUEEN  &  CO,  PHILADELPHIA. 
SAMUEL  FRANKENHEIM, 

PHOTOGRAPHIC  PRINTER, 

136  READE  STREET, 
NEW  YORK. 


BROMIDE  ENLARGING  A  SPECIALTY 

MUIUTT  BROS. 
PIIOTOGRIPIIIC  SUPPLY  CO 

518  WALNUT  STREET, 

KANSAS  CITY,  MO. 

SEC  ADVERTISEMENT  ON  ANOTHER  PAGE. 


The  illustrated  description  of  the 

Marcel  lus 
Cycloramic  Camera 

Page  224. 
CYCLOP>CDiC   PHOTOGRAPHY. 

B.  FRENCH  &  CO., 

SOLE  AMERICAN  AGENTS 
FOR  THE  CELEBRATED 

PORTRAIT   LENSES 
AND    EURYSCOPES    OF 

VOIGTLANDER  &  SON, 

319  Washington  Street, 
BOSTON,     MASS. 

OTIS  C.  WHITE'S 

SPECIALTIES 

FOR   POSING  AND  LIGHTING 

IN   THE  STUDIO. 

For  sale  by  all  leading  supply  dealers. 
Mention  this  book,  and  send  for  catalogue. 

OTIS  C.  WHITE, 

WORCESTER,    MASS.,   U.  S.  A. 

COLD  BATH  PLATINOTYPE 

The  Perfection  of  Printing  Processes. 
Results  are  Artistic  and  Permanent. 


SEND    FOR    PAMPHLET. 


WILLIS  &  CLEMENTS, 

1624  Chestnut  Street, 

PHILADELPHIA,    PA. 
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MAGIC  UNTERNS 

FOR 

Electric  LiGHT,LiME  Light, 
xOiL  Light  ^.:c-    i^^jlrns 

^ART^  PAR   IK^O"^^  CAN    BE 

"'S    FOR   /^^   OBTAINED  SEPARATELY. 

SEND    FOR     CATALOGUE  TO    ,__ 

CHAi  BESELEB,  .rt^ 

218    CENTRE    ST,      N.Y. 


NON-CURLING  KALONA. 

A  Perfect  Collodion  Paper. 

N.  Y.  ARISTO  PAPER. 

The  King  of  Gelatine  Papers. 

CALOGRAM  MATT  PAPER. 

The  Latest  and  Best. 
FOR   SALE    BY   ALL   DEALERS. 

N.  Y.  ARISTOTYPE  CO.,  BloomMfl,  N.  J. 

TO   THE  TRADE. 

Specialties  in  Rapid 
Rectilinear  and  Wide- 
Angle      Photographic 
Lenses. 
EACH  LENS  GUARANTEED. 

Send  for  Catalogue, 

L.  MANASSE,  Optician, 
88   Madison  Street,    Chicago,   111. 

MINOTT  M.  GOV  AN, 

—DEALER  IN— 

PHOTOGRAPHIC  SUPPLIES 

No.  5  Clinton  Place, 

(3  doors  from  Broadway.)       NEW    YORK. 


Fully  illustrated  catalogue  and  price  list   mailed 
on  application. 

LEIVSES  AND  OUTFITS  A  SPECIALTY. 
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INVALUABLE    TO    PHOTOGRAPHERS 
AND  PROCESS  "WORKERS. 

A  POWERFUL  AND  VERY  EFFECTIVE 
DEODORIZER  AND  DISINFECTANT. 

PRICE,  50  CTS.  PER  Q,UART  BOTTIiE. 

Send  for  Circular  of  Information. 

E.L.¥ILS0NJ53  Broadway,  NEW  YORK. 


600  Photographers  use 
THE    SEMI  =  CENTENNIAL 
CAMERA  STAND. 

The  only  one  giving  perfect  satisfaction.     Try  one, 
and  be  convinced.    All  dealers  sell  them. 


MORGAN,  ROBEY  &  CO.,  Sole  Agents, 
34  Bromfield  St.,  BOSTON,  MASS. 

SCHINDLER 

has  introduced  and  made  for  25  years  the 
most  approved 

Posing  Chairs,  Accessories, 
Studio  Furniture, 

in  a  manner  that  they  can  be  used  in  the 
reception  parlor  when  not  in  use  under 
the  skylight.     Address 

C.  A,  SCHINDLER.  West  Hoholen  J,  J. 


BOSTON  CARD  CUTTER. 


MANUFACTURED   BY 

GOLDING  &  CO., 


in.  blade,  $12. 
24  in.    •♦      20. 

BOSTON, 

PHILADELPHIA,, 

CHICAGO. 


The  Highest  Ruxsxpd 


.->$=3  ON  6=$^.. 


and 


Gelatine  Dry  Plates  (Ughtmng  Brand) 
Isochromatic  Dry  Plates 


UNITED   STATES. 
Department  L. — Liberal  Arts.  3940 

Exhibitor — G.  Cramer  Dry  Plate  Works.      Address,  St.  Louis,  Mo. 

Group  151.     Class  871. 
Exhibit — Photographic  Dry  Plates. 

AWARD. 
For  the  general  excellence  of  the  plain  gelatino- 
bromide  plates  and  the  isochromatic  dry  plates  manufac- 
tured by  the 

G.  CRAMER  DRY  PLATE  WORKS. 


Signed  :  Fernando  Ferrari  Perez, 

Individual  Judge. 
Approved:  K.  Buenz, 

President  Departmental  Committee. 

Approved :  John  Boyd  Thacher, 

Chairman  Executive  Committee  on  Awards. 

Copyist,  M.  M.  L.  Date,  March  24,  1894. 


CRAMER  PLATES  have  been  used   exclusively  in  all  the    Photographic  Departments  of  the 

World's  Fair. 
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i  The  highest  prizes  at  our  latest  conventions  were  car- 

-I-  ried  oif  by  photographers  using  these  plates. 

^>'^.         Ar-Q-x  JTL  irf^  rv          \  They  have  been  greatly  improved,  and  now  combine  the 

X^X   C4-X^^wX      O         A  fine  qualities  for  which  the  Cramer  plates  are  renowned, 

i  with  the  greatest  ease  in  developing  and  fixing. 

^  The   "Anchor"    Brand   is    suitable    for   landscapes, 

^  copying  and  photo-mechanical  work. 

■J  The  "Banner"  Brand  takes  the  lead  for  general  por- 

l^^^i^-i^^^                           1^  trait  work,   combining   high    sensitiveness    with   great 

"*•     ^^^  vv^4^                          |-  latitude  in  exposure. 

Il  The  "Crown"  Brand  is  the  most  rapid  plate  made. 


liightning 


X;     Use  them  for  Instantaneous  work. 


CRAMER'S  ISOCHROMATIC  PLATES 

Surpass  all  other  plates  in  sensitiveness  to 
Yellow,  Orange  and  Green. 


THE  INSTANTANEOUS  AND  MEDIUM  ISOCHROMATICS 

Are  unexcelled  for  portraits,  landscapes,  and  general  work,  yielding  negatives  of  superior  quality. 

Try  them  to  be  convinced. 

They  develop  and  fix  very  readily,  needing  no  extra  precaution,  other  than  to  protect 
them  carefully  against  too  much  light  while  developing. 

The  "Slow  "  Isochromatic  is  particularly  recommended  for  the  reproduction  of  paint- 
ings where  the  fullest  sensitiveness  to  colors  is  imperative. 

They  give  the  full  orthochromatic  effect  without  the  use  of  a  color  screen. 


TRANSPARENCY  PLATES 

FOR   LANTERN   SLIDES 


STRIPPING  PLATES 

FOR  PHOTO-MECHANICAL  WORK 


MANUFACTURED    BY 

G.  Ct^fllVIEt^  Dt^Y  PliflTE  WOl^^S 

ST.  LOUIS,  MO.,  U.  S.  A. 

FOR  SALE  BY  ALL  DEALERS  IN  PHOTO-SUPPLIES 
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